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'  -  ^  IttMPRC  PLATIMO  SHOP 

27  AUG  -  23  SEP  80 


MICHAEL  P.  HAHBERTSOH.  MACH  GEI  FBMM  JOAHH.  MABBLE  ELTBPLTB  TBO 


AHODIZE-CAD  PLATE 

PUMPERS 

CHROME/ IRRIDITE/ 

!•»««« 

(17) 

DATS 

BRUSH  PLATE  (17) 

DATS 

SIiaCMS,  ROGER 

(S)  WS-OO 

FIELDS,  BONDAL  (S) 

WS-OO 

CISOIfSKI.  DAI 

WG-OO 

EVERETT,  MICHAEL 

W38P7 

BAKER.  DEAN 

wa-07 

COPEMHAVER.  D.  (A) 

WG'OO 

GREXIWDOD.  BRENT 

HS-07 

BILLMIBE,  SHARON 

WG-OO 

DRAKE.  DELL 

WS-OO 

HATBALL.  JAE 

Wa'07 

DODSON,  JOANN 

Wa8P7 

FRITZ.  ROBERT 

WG-00 

KITE,  AMT 

WG5P7 

EGGLESTON.  DALLAS 

WG-OO 

MAEOHET.  LOniE 

WG-OO 

HANSEN,  GERALD 

WG-OO 

r  NEWTOI.  RICHARD 

WG-00 

HOLMES.  GORDON 

WG-OO 

-  PIERCE.  THOMAS 

wa-07 

JACOBSEN.  LESLIE 

wa-07 

RIVERA.  GREG 

WG-OO 

LARSON,  DAVID 

WG-OO 

SMtril.  STEPHEV 

WG-00 

ROYLANCE,  OREO  (A) 

WG-00 

VALDEZ,  JOSEPH 

wa-07 

SMITH.  HARRT 

WG-OO 

VILLARRRUEL.  CATHT 

wasP7 

MIGGIRS.  STEVEH 

WS-OO 

SHOT  PEER 

DATS 

CHBOME/VAC/«CAO/ 

CHROIC/ ANODIZE 

ACKER,  LESLIE 

W05P8 

^^BAKE:  (17) 

SWING 

CAD/BAKE  (13) 

GRAVE 

MARTIN,  DAVID 

wa-08 

AA 

OLVERA.  IGHACIO  (S) 

WS-OO 

KOFOBD,  GARY  (S) 

WS-OO 

MXbu&il •  W»  lUd/  luUi 

SANCHEZ.  MANUEL 

mi*Up 

WS5P8 

BURKOOLL.  JAMES 

WG-00 

BBAOLET,  RICHARD 

WG-OO 

SEIFERT,  JACK 

wG-oa 

FRANCIS,  WADE  S. 

WG-07 

CHAVEZ,  JESUS 

WG-OO 

VELASQUEZ,  LEE 

wa-08 

GALLEGOS.  DAI 

WG-00 

FIELD.  ROBERT 

WS-OO 

HALL.  MIKE 

WG-OO 

NELSON,  DALE 

WG-OO 

HTER,  STEVEN 

WS-OO 

NICKERSON,  AMT 

WS-OO 

(  LICBT,  SUSAN 

WG-OO 

PLATER,  MARLIN  (A) 

WG-OO 

MAXI .  JAMES 

WG-OO 

SMITH,  WILFORD 

WG-OO 

(S)  -  SUPERVISOR 

MCATEE,  JAMES  (A) 

WS-OO 

SWANEB,  STEVEN 

WQ-07 

(A)  -  ALTERNATE 

PERKINS,  RANDT 

WS-OO 

THORNLET,  MARK 

WG-OO 

(LI)  -  LOANED  IN 

SHAW,  LAWRENCE 

WS-OO 

WATMAN,  WILLIAM 

WS-OO 

(LO)  -  LOANED  OUT 

SMITH.  BRENT 

WG-OO 

(US)  -  UNION  STEWARD 

SMITH,  BRUCE 

WS-OO 

SHOTPEEN 

GRAVE 

•  -  OH  CALL 

STEWART,  JEFFREY 

WS-OO 

FACD,  ROBERT 

wa-08 

PRC  ASSIGNED: 

NICBOLLS,  RODNEY 

WO-08 

3711-WS-12  -  1 

SHOTPEEN 

SWING 

3711-WS-OO  -  4 

3711-WL-08  -  1 

KELLER.  EDWARD 

ws-oa 

37 11 -WG-OO  -  37 

ROBBINS,  MARX 

WQ-08 

3711-W3-07  -  6 

3711-WG-05  -  2 

PSU 

DATS 

3760-W0-08  -  8 

3768-Wa-08  -  2 

^Lbodilt,  lot 

WG-OS 

4740-HQ-07  -  2 

474O-WO-0S  -  2 

QOlO-WS-08  -  1 

TOTAL 
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DEPARTMENT  OF  THE  AIR  FORCE 
HEADQUARTERS  OGDEN  AIR  LOGISTICS  CENTER  (AFLC) 
HILL  AIR  FORCE  BASE.  UTAH  84056 


TO 

ATTN  O^- 


MAW 


.AU6 


2  1988 


suojccT:  FY89  Approved  Rtsoure*  Control  Contor  (RCC)  R«t«a 


.  TO  MAB  MAX  MAV  MAQ  MAR  MAS, 


I*  Tho  AttAchod  list  of  FY6Q  RCC  rAtos  hAs  boon  Approved  by 
HeAdquArters  AFLC/MAJ  And  will  be  used  In  thA  G004L  syatAm  for 
pricing  ikld  temporAry  work  orders. 

2.  These  retes  mey  be  used  In  estimating  the  cost  of  new 
requirements:  An  actual  bill  of  material  (BOM)  may  be  used  for 
direct  expense  material  instead  of  the  rate;  this  will  provide 
more  equitable  pricing.  Other  direct  costs  for  temporary  travel 
duty  (TOY)  will  have  to  be  addeH^^  to  obtain  the  total  cost. 

3.  Any  questions  relating  to  these  rates  should  be  directed  to 
Mrs  Daphne  Gale,  MAWFB ,  extension  72452/3. 


1  Atch 

FYBQ  RCC  Rates  ’ 


H.  SP.0WNJMQ 
Dap  Ch.  PS/Kcu.\'fi‘i 
Oi.ocJOToJa  6f  Uoi-Vw-in,*  <.*0 


« 


SEPTEMBER  10,1947 


FY89  APPROVED  RATES 


RCC 


MBPAA  5 
MBPAB  ! 
^.BPAC  ! 
MBPAE  5 
MBPAH 
MBPAS  ! 
MBPBC  J 
MBPDA 

mbpdb 

mbpdc 

MBPMA 

MBPMB 

MBPMC 

MBPSA 

MBPSB 

MBPSC 

MBPSD 

MBPSE 

MBPSK 

MBPSM 

MBPSP 

MBPSS 


MKLAA 

MKLBB 

MKLCC 

MKLDD 

MKLEE 

MKLFF 

MKLGG 

MKPAA 

MKPAC 

MKPCA 

MKPCD 

MKPCF 

MKPDA 

nKPDB 

MKPEA 

MKPEB 

MKPGB 

m.F  I A 

MKP I B 

MKPIC 

MKPKA 

MKPKB 

MkPKE 


DIRECT 

LABOR 


*18.93 
*18.78 
*18.97 
*19.51 
*18.93 
*19.11 
^18.05 
*20.75 
*21.40 
*20.82 
*0.00 
*0.00 
*0.00 
*17.43 
*16. 64 
*18.47 
*19.97 
*18. 18 
*17. 16 
*16.99 
*20, 43 
*17. 99 


*19.73 
*19.26 
*20 . 65 
*19.38 
*19. 59 
*18.90 
*20.49 
*19.20 
*19.30 
*18.85 
*20. 40 
*18.81 
*2.  16 
*19.44 
*19.00 
*18.60 
*20.91 
*19.63 
*18.84 
*19.79 
*19.40 
*19. 79 
*21.01 


OPER 

GEN  k  TOTAL 

DIR 

TOTAL 

□VHO 

AOMIN  BASE  RT 

MATRL 

RATE 

*12.69 

*8.32  *39.94 

*10.88 

*50.82 

*13.05 

*8.32  *40.15 

*11.18 

*51.33 

*12.68 

*8i32  *40.17 

*11.79 

*51.96 

*12.46 

*8.32  *40.29 

*0.00 

*40.29 

*13.03 

*8.32  *40.28 

*14.81 

*55.09 

*13. 12 

*8.32  *40.55 

*0.00 

*40.55 

*13.50 

*8.32 

*39. 87 

*3.80 

*43.67 

*14.96 

*8.30 

*44.01 

*1.79 

*45.80 

*16.90 

*8.30 

*46.60 

*1.39 

*47.99 

*10.99 

*8.00 

*39.81 

*1.33 

*41.14 

*5.07 

*5.29 

*10.36 

*5.31 

*15.67 

*8.28 

*8.32 

*16.60 

*5.92 

*22.52 

*22.97 

*9.94 

*32.91 

*0.00 

*32.91 

*10. 48 

*7.86 

*35.77 

SO.  00 

*35.77 

*11.16 

*8.  14 

*35.94 

*0.00 

*35.94 

*10.70 

*8.  14 

*37.31 

*0.00 

*37.31 

*14.60 

*7.86 

*42.43 

*0.00 

*42.43 

*18.00 

*7.93 

*44.  11 

*0.  00 

*44.11 

*10. 64 

*7.93 

*35.73 

*0.00 

*35. 73 

*10.50 

*7.93 

*35. 42 

*0.00 

*35.42 

*10. 96 

*7.93 

*39.32 

so.  00 

*39. 32 

*11.21 

*7.93 

*37. 13 

so.  00 

*37. 13 

*11.17 

*8.24 

*39. 14 

*2.91 

*42.05 

*27.71 

*8.24 

*55.21 

*0.00 

*55.21 

*9.65 

*8.24 

*38.54 

*3.63 

*42. 17 

*47.26 

*8.23 

*74.87 

*0.00 

*74.87 

*12.42 

*8.24 

*40. 25 

*6.06 

*46.31 

*15. 18 

*8.24 

*42.32 

*8.25 

*50.57. 

*26. 70 

*8.24 

*55.43 

*0.00, 

*55. 43 

*20. 28 

*8.23 

*47.71 

*2.  11 

*49.82 

*21 . 03- 

-*8.32 

*48. 65 

*8.05 

*56.70 

*28.60 

*8.30 

*55.75, 

*13.51 

*69.26 

*48.25 

*8.28 

*76.93 

*10.51 

*87.44 

*26. 05 

*8.27 

*53. 13 

*18.91 

*72.04 

*7.  10 

*8.  22 

*17.48 

*3.00 

*20 . 48 

*5.  50 

*8.15  1 

*33.09 

*0.  00 

*33.09 

*12.84 

*8.24 

*40.08 

*10.81 

*50.89 

*12. 40 

*8  .♦24 

*39.24 

*3.86 

*43. 10 

*6.  98 

*3.08 

1*35.97 

*0.09 

*36 . 06 

*26. 12 

*8.31 

*54.06 

*9.08 

*63. 14 

*13.76 

*8.31 

1*40.91 

*26.82 

*67. 73 

*10.91 

*8.23 

*38. 93 

*6.87 

*45.80 

*43. 39 

*8.  31 

*71. 10 

*17.36 

*88.46 

*10.91 

*8.23 

1*38.93 

*6.87 

*45.80 

*38. 43 

*8.29 

*67.73 

*19. 18 

*86.91 

MKPNC 

MKPND 

MKPNE 

MKPNN 

MKPPP 

mkpra 

mkprf 

mkprs 

mkprw 

MKPWA 

MKPWB 

MKPWC 

MKPWD 

MKPWE 

MKPWF 


MNPBA 

MNPBB 

MNPCB 

MNPCD 

MNPCK 

MNPCL 

mnpcr 

mnpct 

MNPGN 

KNPGP 

MNPGW 

MNPME 

MNPMG 

mnpmk 

MNPMN 

MNPNA 

MNPRA 

MNPRB 

MNPRC 

MNPSA 

MNPSE 

MNPSQ 

MNPWA 

MNPWB 

MNPWE 

MNPWW 


MQCCC 

MQCMM 

MQQVC 


MRAEC 

MRAEE 

MRAEH 

MRAEN 


I 

I 

« 


I 

t 


I 

I 


♦19.40 

♦20.06 

♦19.49 

♦20.23 

♦20.06 

♦19.49 

♦  17.30 
♦20.23 

♦  19.24 
♦17. S4 
♦17.54 

♦  17.54 
♦17.54 
♦17.54 

.♦17.54 


♦19.25 

♦18.58 

♦17.59 

♦  18.  38 
♦17.76 
♦17.76 

♦  18.01 

♦  18.23 
♦18.51 
♦IS. S3 
♦16.90 

♦  19.69 
♦21.50 

♦  19.55 
♦18.74 
♦18.51 
♦17.82 
♦18.50 
♦17.97 
♦17.79 
♦17.90 
♦17.65 
♦19.59 
♦23. 11 

♦  18.43 
♦19. 13 


♦22.36 
♦22.31 
♦20. 72 


♦28.32 
♦28.32 
♦28. 32 
♦28.32 


♦43.39 

♦8.31 

♦13.03 

♦8.32 

♦12.06 

♦8.31 

♦16.62 

♦8.23 

♦30.41 

♦13.24 

♦12.06 

♦11.57 

♦11.74 

♦8.32 

♦16.82 

♦8.24 

♦IS. 10 

♦7.88 

♦24.70 

♦8.03 

♦24.70 

♦8.03 

♦24.70 

♦8.03 

♦24.70 

♦8.03 

♦24.70 

♦8.03 

♦24.70 

♦8.03 

♦17.07 

♦8.43 

♦14.52 

♦8.43 

♦17. 13 

♦8.22 

♦14.36 

♦8.31 

♦16. 14 

♦8.29 

♦15.44 

♦8.25 

♦18.71 . 

♦8 . 33 

♦15.84 

♦8.39 

♦16.09 

♦8.37 

♦16.04 

♦8.35 

♦22.07 

♦8.36 

♦18.11 

♦8.29 

♦25.48 

♦8.19 

♦16.31 

♦8.36 

♦21.05 

♦8.41 

♦16.09’ 

♦8.37. 

♦16.67 

♦8.28 

♦22.46 

♦8.26 

♦22.43 

♦8.24 

♦21.23 

♦8.42 

♦16.46 

♦8.43 

♦15.23 

♦8.34 

♦14.51 

♦8.39 

♦19.26 

♦9.63 

♦  15.75 

♦8.07 

♦16.69 

♦8.23 

♦14.62 

♦8.  14 

♦21.57 

♦8.  14 

♦11.91 

♦7.95 

• 

♦22.97 

♦9.94 

♦22.97 

♦9.94 

♦22.97 

♦9.94 

♦22.97 

♦9.94 

♦71.10 

♦41.41 

♦39.86 

♦45.28 

♦63.71 

♦43. 12 

♦37.36 

♦45.29 

♦42.22 

♦50.27 

♦50. 27 

♦50.27 

♦50. 27 

♦50.27 

♦50.27 


♦  17. 

36 

♦8d. 

46 

♦9. 

83 

♦51. 

24 

♦25. 

70 

♦65. 

56 

♦27. 

77 

♦73. 

05 

♦0. 

00 

♦63. 

71 

♦31. 

SO 

♦74. 

62 

♦9. 

49 

♦46. 

85 

♦8. 

50 

♦S3. 

79 

♦21. 

00 

♦63. 

22 

♦0. 

00 

♦SO. 

27 

♦0. 

00 

♦50. 

27 

♦0. 

OO 

♦SO. 

27 

♦0. 

OO 

• 

o 

10 

27 

♦0. 

OO 

♦so. 

27 

♦0. 

.00 

♦SO. 

,27 

♦44.75 

♦41.53 

♦42.94 

♦41.05 

♦42. 19 

♦41.45 

♦45.05 

♦42.46 

♦42.97 

♦42.92 

♦47 .  »>3 

♦46.09 

♦55. 17 

♦44.22 

♦48.20 

♦42.97 

♦42.77 

♦49.22 

♦48.64 

♦47.44 

♦42.79 

SA r . 22 

♦42.49 

♦52.00 

♦42.25 

♦44.05 


♦  15.99 
♦19.84 
♦29.74 
♦9.40 
♦13. 82 
♦38.25 
♦3.22 
♦14.35 
■  ♦O.OO 
♦0.37 
♦0.00 
♦2.29 
♦3.53 
♦0.00 
♦5.56 
♦0.00 
♦0.00 
♦0.00 
♦0.35 
♦10.54 
♦20. 16 
♦10. 35 
♦0.  17 
♦0.00 
♦8.09 
♦3.41 


♦60.74 
♦61.37 
♦72.68 
♦50.45 
♦56.01 
♦79.70 
♦48.27 
♦56.81 
♦42.97 
♦43.29 
♦47 . 3o 
♦48.38 
♦58.70 
♦44.22 
♦53,76 
♦42.97 
♦42.77 
♦49.22 
♦48.99 
♦57.98 
♦62.95 
♦51.57 
♦42.66 
♦52.00 
♦50.34 
♦47.46 


♦45. 12 
♦52. 02 
♦40.58 


♦O.  00 
♦0.  00 
♦0.00 


♦45. 12 
♦52.02 
♦40.58 


♦61.23 
♦61.23 
♦61.23 
I  ♦61.23 


♦0.00  ♦61.23 

♦0 . 00  ♦61.23 

♦0.00  ♦61.23 

♦0.00  ^61.23 


1 

i 


14:4 


•  •  • 


» 


MSAAA  I 
nSABB  ! 
MSACC  I 
hSADD  : 
nSFAA  ! 
MSFBB  : 
MSFCC  ! 
msfdd  : 
MSFEE  ! 
MSMAA  ! 
MSMBB  t 
MSMCC  ! 


«22.41 

*11.12 

*8.20 

*41.73 

*0.52 

*42.25 

4:23.89 

*10.60 

*8.20 

*42.69 

*1.38 

*44.07 

*23.06 

*9.96 

*8.20 

*41.22 

*0.00 

*41.22 

*22.44 

*10.79 

*8.20 

*41.43 

*1.60 

*43.03 

*21 . 36 

*12.29 

*8.44 

1*42.09 

*0.00 

*42.09 

*17.95 

*11.34 

*8.44 

'*37.73 

*0.00 

*37.73 

*23.03 

*11.06 

*8.  19 

:*42.28 

*0.00 

*42.28 

*23.03 

*11.06 

*8.  19 

!*42.28 

*0.00 

*42.28 

*21.36 

*12.29 

*8.44 

'*42.09 

*0.00 

*42. 09 

*21 . 69 

*12.29 

*8.20 

:*42. 18 

*1.29 

*43.47 

*22. 44 

*10.79 

*8.20 

;*41.43 

*1.60 

*43.03 

*23.03 

*11.06 

*8.  19 

*42.28 

*0.00 

*42.28 
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25.  Woods  Nickel  Nickel  7-0  8  Once/month 

(3J-9)  Hydrochloric  Acid  11  -  19  14  Once/month 
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35.  Silver  Strike  Free  Potaasium  7-9  8  Once/month 

(SI-ll)  Cyanide 

Silver  Cyanide  0.2  -  0.5  0.3  Once/month 

Potassium  Carbonate  6-8  6  Once/year 
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PERCENT  OF  OTHER  WORKLOAD  FOR  RCC 

(80/20  LISTING) 
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ANODIZE-CAD  PLATE  PUMPERS 

(18)  DAYS 

— '  --  FIELDS,  RONDAL  (S)  -WS-09 

BEEnS,  JACQUELINE  wG5P7  GREENWOOD,  BRENT  WG-O/" 

COPENHAVER,  D.  (A)  WG-09  HAY6ALL,  JAN  -  WG-07- 


-  --  FIELDS,  RONDAL 

BEEnS,  JACQUELINE  wG5P7 

COPENHAVER,  D.  (A)  WG-09 

DRAKE,  DELL  WG-09 

EVERETT,  MICHAEL  WG5P7 

FRITZ,  ROBERT  WG-07 

GALLEGOS,  DAN  WG-09 

MARONEY,  LONNIE  WG-09 

MARBLE,  JOSEPHINE  wG-U9 

NEWlUii,  RICHARD  UG-u9 

PIERCE,  IHOMAS  WG-U/- 

RIVERA,  GREG  WG-09 

SMUIN,  STEPHEN  WG-U9 

VALUEZ,  oOSEPH  -wG-07 

VILLARRUEL,  CATHY  WG6P7 

WIGGINS,  STEVEN  WG-09 

CHROME/VAC/CAD/ 

BAKE  (16)SWING 

★★★★★★★★★★★★★★★★★★★★★★★★★ 
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CHROME/ ANODIZE 
CAD/BAKE  (13)  GRAVE 

★★★★★★★★★★★★★★★★★★★★★★★★★ 


CHROME/IRRIDITE/ 

BRUSH  PLATE  (16)  DAYS 

**★★★★★*★★★★*★**★★* 

bILLMIRE,  SHARON  tS)WS-09 
BAKER,  DEAN  -WG-07- 

DODSON,  JOANN  -WG5P7 

EC3LEST0N,  DALLAS  WG-09 

HANSEN,  GERALD  WG-09 

HOLMES,  GORDON  WG-09 

JACOBSEN,  LESLIE  WG-O/' 

LARSON,  DAVID  W6-09 
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DEGREASE 


STRIP  CAD 


ZCD-ST-Nl  1.00  STRIP  CAD  ID/OD  HED/LRG  PART 
RJP-PV-Rl  1.00  REN  RPL  PAPRHRK  SIGN  UFF  DOC 
24  .05  STRIP  RUST 

ZCD-ST-Nl  1.00  STRIP  RUST 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  CrF  DOC 
24  1.00  DEGREASE 

RUB-CV-Dl  1.00  VAPOR  a  (DEGR) HOOK/BASKET 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

24  .05  STRIP  CHRONE  NED  PART  O.D. 

ZCR-S7-N2  .50  STRIP  CHRONE  OD  NEDARG  PARTOCC.  2  EA  OPERATIONS 
RJP-PH-Rl  1.00  REN  RPL  PAPRHhK  SIGN  OFF  DOC 

24  .05  STRIP  CHROfC  NED  PART  O.D. 

ZCR-ST-N2  .50  STRIP  CHROME  OD  HED/LRG  PARTOCC.  2  EA  OPERATIONS 
RJP-PH-Rl  1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC 

24  .05  STRIP  CHRONE  NED  PART  I.D. 

ZCR-ST-Nl  1.00  STRIP  CHRONE  ID  HEDARG  PART 
RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 
24  .50  BAKE  AFTER  ETCH 

ZPL-BK-Nl  1.00  BAKE  NEDARG  SIZE  PART 

RJP-PH-Rl  1.00  BEN  RPL  PAPRHRK  SIGN  OFF  DOC 
24  .50  DEGREASE 

RUB-CV-Dl  1.00  VAPOR  CL  (DEGR) HOOK/BASKET 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 
24  .50  SHOTPEEN  MD  PART/NASK 

ZMA-a-02  1.00  NASK  NED  CYLINDRICAL  PART 

RPL-SP-Hl  1.00  SHOT  PEEN  SHALL/NED  PART 
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24  .  05  BAI^  I^TER  GRIND 
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ZPL-BK-Hl  l.OO  BAKE  fO/LR6  SIZE  PART 
RJP-PU-Rl  1.00  REH  RPL  PAPFaJRK  SIGN  OFF  DOC 
24  .40  GRIT  BLAST 

RPL-SB-N2  1.00  SANDBLAST  NED  PART  WALX-IN  B 
RJP-PV-Rl  1.00  REN  RPL  PAPRNRK  SIGN  OFF  DOC 

24  .40  PREP  FOR  CHRONt  NED  PART  I.D 

1.00  PREP  CHROME  I.D. 

RJP-PH-Rl  1,00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

24  .40  CHROME  PLATE  MED  PART  I.D. 

1.00  CHROME  PLATE  MED  PART 

RJP-PW-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 
24  .40  BAKE  AFTER  CHROME  PLATE 

ZPL-BK-Ml  1.00  BAKE  lO/LRG  SIZE  PART 
RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

24  05  PREP  FOR  CHROME  NED  PART  O.D 

1.00  PREP  FOR  CHRMOE 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 
24  .05  GRIT  BLAST 

RPL-SB-M2  1.00  SANDBLAST  MED  PART  UALK-IN  B 
RJP-PH-Rl  1.00  REM  RPL  PAPRHRK  SIGN  OFF  DX 

24  .05  CHROME  PLATE  MED  PART  I.D. 

1.00  OIROME  PLATE  MED  PART 

RJP-PH-Rl  1.00  REM  RPL  PAPRHRK  SIGN  OFF  DX 
24  .05  BAKE  AFTER  CHROME  PLATE 

ZPL-BK-Ml  1.00  BAKE  MED/LRG  SIZE  PART 
RJP-PU-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 
24  .40  BAKE  AFTER  GRIND 

ZPL-BK-Ml  1.00  B«E  MED/LRG  SIZE  PART 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 
24  .40  DEGREASE  ^ 
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RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGH  OFF  DOC 
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RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DX 
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1,00  I.V.D.  PLATE 

RJP-PH-ftl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DX/ 

24  .05  ALODINE  I.V.D.  ALUN  PLATE 

1.00  ALODINE 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DX/ 
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.01  labor  staward  history 

14H0V84  2  YR  REVIEW  H/OCC  CHANGE  >  OLD  STD  <  3.38 
18HAR85  DOWN  GRADED  NOT  MARKET  BASKET 
21H0V85  CHANGED  SUBOPS  TO  HATCH  958  OLS  STD  3.07 
J.CALDKLL  TECH  HANEAA 


TO  INTERROGATE  LABOR  STANDARDS,  INPUT 

RCC  PRD  NROP  NR 
<— X X— > 

1234567890123456  ELSE  PUT  IN  END 


26337A 
fW^TECH  S  S 
SUB  T  K 
STEP  D  L 


LABOR  SmmO  OPERATISE  riSCURCE  STANDARD  AND  AETHOD  ANALYSIS  11/22/88  A-E04AB~mi-DY-N4S  PAGE  0001 
FIS  NL6  R/H  NV  RCC  HNPRC  4A4-22-3  8A224 

y  F  PF  A/R  REV 

♦R  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD  STD  A 

K  C  DC  ELEICNT  FACT  STORED  SUPPLERENTAL  HOURS  TINE  HOURS  DLY  PCT  C 


:C002  E  N  UP  EA 
0001  UP  01 
0030 
0040 
0050 
0060 


B  K  88203 


I  PERCENT  ENGR  45.3  PLATE  PISTON  ASSY.  F-15NLG 

I  PART  NUNBER/STOCK  NUHBER 

68A41D7004-1011  1620010803404 

68A410704-1012  1620010803401 

68A410704-100S  .  1620010803401 

68A410704-1006  1620010818799 

I  DEGREASE 

I  VAPOR  CL  (DEGR) HOOK/BASKET 
I  REN  RPL  PAPRURK  SIGN  OFF  DOC 
i  STRIP  CAD 

‘  STRIP  CAD  ID/OD  HED/LRG  PART 
'  REN  RPL  PAPRHRF  SIGN  OFF  DX 
i  STRIP  RUST 

i  STRIP  RUST 

REN  RPL  PAPBHRK  SIGN  OFF  DOC 

DEGREASE 

VAPOR  CL  (DEGRIHOOK/PASKET 
'  BEN  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  CHROME  NED  PART  O.D. 

STRIP  CHRONE  00  MED/LRG  PART 
REN  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  CHRONE  NED  PART  I.D. 
STRIP  CHRONE  ID  NED/LRG  PART 
REN  RPL  PAPRURK  SIGN  OFF  DX 

STRIP  CHRONE  NED  PART  O.D. 

STRIP  CHRONE  00  NEDARG  PART 
REN  RPL  PAPRURK  SIGN  XF  DOC 

STRIP  CHRONE  NED  PART  O.D. 

STRIP  CHRONE  OD  NED/LRG  PART 
REN  RPL  PAPRURK  SIGN  OFF  DX 

BAKE  AFTER  ETCH 

BAKE  HED/LRG  SIZE  PART 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

DEGREASE 

VAPOR  a  (DEGRIHOOK/BASKET 
REN  RPL  PAPRURK  SIGN  XF  DOC 

SHOTPEEN  HO  PART/HASX 

MASK  NED  CYUNDRICAL  PART 
SHOT  PEEN  SNMl/NED  PART 
UNNASK  NEDIUI  SIZE  CYL  PART 
REN  RPL  PAPRURK  SIGN  OFF  DX 

GRH  BLAST 

SANDBLAST  NEB  PART  UALK-IN  B 
REN  RPL  PAPRURK  SIGN  XF  DOC 

PREP  FOR  CHRONE  NED  PART  I.D 
PREP  CWOfC  I.D. 

REN  RPL  Ptf^RURX  SIGN  OFF  DX 

CHRONE  PLATE  NED  PART  I.D. 
CHRONE  PLATE  NED  PART 
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1.00  REM  RPL  PAPRURK  SIGN  OFF  DK 

.01001 

,012 

0205 

UP 

01 

24 

1.00  GRIT  BLAST 

.111  .027 

,139 

1 

0010 

E 

RPL-SB-N2 

1.00  SANDBLAST  MED  PART  UALX-IN  B 

.10180 

.126 

0020 

E 

RJP-PU-Rl 

1.00  REM  RPL  PAPRURK  SIGN  OFF  MC 

.01001 

.012 

0210 

UP 

01 

24 

.95  CAD  PLATE 

.620  .141 

.731 

6 

0010 

E 

ZPL-CD'111 

1.00  CADMIIBI  PLATE  MEDIUM  PART 

.61058 

.757 

0020 

E 

RJP-PU-Rl 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

0220 

UP 

01 

24 

.95  BAKE  AFTER  CAD  PLATE 

.171  .039 

.202  : 

38.0 

2 

0010 

E 

ZPL-BR-Rl 

1.00  BAKE  MED/LRG  SIZE  PART 

.16175 

.200 

0020 

E 

RJP-PU-Rl 

1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

0225 

UP 

01 

24 

1.00  VAC  CAD  MED  PART 

.080  .019 

.100 

1.0 

1 

0010 

E 

ZPL-VC-Sl 

1.20  VAC  CAD  PLATE  SMALL  PART  OCC  FOR  MED  SIZED  PART 

.05856 

.087 

0020 

E 

RJP-PU-Rl 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

0227 

UP 

01 

24 

1.00  HOT  UATER  RINSE 

.030  .007 

.037 

0 

0010 

N 

1.00  HOT  UATER  RINSE 

.02000 

.024 

0020 

E 

RJP-PU-Rl 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

^0230 

UP 

01 

24 

1.00  CHROMATE  CONVERSION(IRIDITE) 

.106  .026 

.132 

1 

0010 

E 

ZPL-IR-Nl 

1.00  IRIDITE  MEDIUM  PART-HOIST 

.09635 

,119 

0020 

E 

RJP-PU-Rl 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

0233 

Iff 

01 

24 

.05  I.V.D.  ALUMINUM  PLATE 

.450  .005 

.028 

1.0 

0 

r  j. , 


0010  N 
0020  E 


RJP-PW-Rl 


1.00  I.V.D.  PLATE 

1.00  RE«  RPL  PAPRWRK  SIGN  OFF  HOC/ 


It34  UP  01 
0010  N 
0020  E 


24 


.05 

1.00 


AlODINE  I.V.D.  ALUH  PLATE 
ALOOINE 


RJP-py-Rl  1.00  REH  RPL  PAPRURK  SIGN  OFF  DOC/ 


9000  UP  01  24 

0010 
0011 
0012 
0900 


.01  LABOR  STANDARD  HISTORY 

14N0084  2  YR  REVIEU  U/OCC  CHANGE  >  OLD  STD  <  .60 

1BHAR85  DOWN  GRADED  NOT  HARKET  BASKET 
21N0V8S  CHANGED  SUBOPS  TO  HATCH  958  OLD  STD  3.05 
J  CALDUELL  TECH  HANEAA 


.44000 

.545 

.01001 

.012 

.230  .003 

.014 

.22000 

.272 

.01001 

.012 

.000  .000 

.000 

TO  INTERROGATE  LABOR  STANDARDS,  INPUT 

RCC  PRD  NROP  NR 
<— X X — > 

1234567890123456  ELSE  PUT  IN  END 


LABOR  STANBin  OPT .  ^lON  RESOURCE  STANMRO  AND  NETWD  AtM.YSIS  |OV02/88 
2A337A  F1SNL6R/HW  ''  RCC  MflC  ^.;4-2^3 

OPER  TECHSS  MFPFA/RREV 

SUB  T  K  Ifi  A  FA  SUPPORT  OCC  < - DESCRIPTION - > 

STEP  0  L  K  C  DC  EL£?OT  FACT  STORED  Sl/PPL£?fENTAL 


A-£046Hlll'DY-»45  PAGE  OON 
86224 

BASE  PfD  STD  ^  A 

HOURS  TIHE  HOURS  DLT  PP  C 


Ua  s 

E 

UP 

EA  B 

J  88187 

.13 

0001 

UP 

01 

00 

.00 

0010 

0034 

UP 

01 

24 

1.00 

0010 

E 

RHB-CV-Dl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0036 

UP 

01 

24 

.95 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0038 

UP 

01 

24 

.05 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0040 

UP 

01 

24 

.05 

0010 

E 

ZCR-ST-S2 

.25 

0020 

E 

RJP-PH-Rl 

1.00 

0050 

UP 

01 

24 

.05 

0010 

E 

ZCR-ST-Sl 

.25 

0020 

E 

RJ>-PH-R1 

1.00 

0060 

UP 

01 

24 

.05 

0010 

E 

ZCR-ST-S2 

.25 

0020 

E 

RJP-PH-Rl 

1.00 

0070 

UP 

01 

24 

.05 

0010 

E 

ZCR-ST-Sl 

.25 

0020 

E 

RJP-PH-Rl 

1.00 

0130 

UP 

01 

24 

.05 

0010 

E 

ZPl-BK-SI 

1,00 

0020 

E 

RJP-PH-Rl 

1.00  1 

0145 

UP 

01 

24 

.05 

68A410646-200S 


TORQUE  ARM  F-13  2  EA 
PART  NUKBER/NSN 
1620001386306 
DEGREASE 


STRIP  CAD 


STRIP  RUST 
STRIP  RUST 
C 

STRIP  CHROHE  SHALL  PART  O.D. 


STRIP  CHROHE  SHALL  PART  I.B. 


STRIP  CHROHE  SHALL  PART  O.D. 


STRIP  CHROHE  SHALL  PART  I.D. 


BAKE  AFTER  ETCH 


DEGREASE 


0010  E 
0020  E 

0150  UP  01 

0010  E 
0020  E 

0155  UP  01 

0010  K 
0020  E 

0160  UP  01 

0010  K 
0020  E 

0170  UP  01 

0010  N 
0020  E 

0173  UP  01 

0010  E 
0020  E 

0175  UP  01 

0010  E 
0020  E 

0177  UP  01 

0010  H 
0020  E 

0180  UP  01 

0010  H 


RWB-CV-Dl 

RJP-PH-Rl 

24 

RHB-CB-Bl 

RJP-PH-Rl 

24 

RJP-PH-Rl 

24 

RJP-PH-Rl 

24 

RJP-PH-Rl 

24 

ZPL-BK-Sl 

RJP-PH-Rl 

24 

RHB-CB-Bl 

RJP-PH-Rl 

24 

RJP-PH-Rl 

24 


1.00  VAPOR  a  <DEGR)HOOK/BASXET 
1.00  REH  RPL  PAPRHRK  SIGN  OF  DOC 


.05 


GRIT  BLAST 


1.00  BLAST  SH  PT  OR  BSKT  V/SH  PTS 
1.00  REH  RPL  PAPRHRK  SIGN  OF  DOC 


.05 

1.00 


PRF  FOR  CHROHE  SH  PART  O.D. 
PREP  FOR  CHRHOE 


1.00  REH  RPL  PAPRHRK  SIGN  OF  DOC 


.05 
.50 

1.00  REH  RPL  P^RHRK  SIGN  OFF  DOC 
.05 
.50 

1.00  REH  RPL  PAPRHRK  SIGN  OF  DOC 
.05 

1.00  BME  SH  PART  4HR/24HR  BAKE 
1.00  REH  RPL  PAPRHRK  SIGN  OF  DOC 
.05  GRIT  BLAST 

1.00  BLAST  SH  PT  OR  BSKT  V/SN  PTS 
1.00  REH  RPL  PAPRHRK  SIGN  OF  DOC 
.05 
.50 


CHROHE  PLATE  SHALL  PMIT  O.D. 
OCC  2  EA  OPERATIONS 

CHROHE  PLATE  SHALL  PMT  O.D. 
OCC  2  EA  OPERATIONS 


BAKE  AFTER  CHROHE  PLATE 


PREP  FOR  CHROHE  SH  PMT  I.D. 
OCC  2  EA  OPERATIONS 


1.00  REH  RPL  PAPRHRK  SIGN  OF  DX 
.05 
.50 


CHROHE  PUTE  SHALL  PMTT  I.D. 
OCC  2  EA  OPERATIONS 


.77 

.10 

.000  .000 

.00^" 

0 

.097  .023 

.120 

16 

.08709 

.107 

.01001 

.012 

.136  .031 

.161  .5 

21 

.12630 

.156 

.01001 

.012 

.136  .002 

.008  .3 

1 

.12630 

.156 

.01001 

.012 

.054  .001 

.003  24.0 

0 

.17652 

.054 

.01001 

.012 

.070  .001 

.004  24.0 

1 

.24234 

.075 

.01001 

.012 

.054  .001 

.003  24.0 

0 

.17652 

.054 

.01001 

.012 

.070  .  001 

.004  24.0 

1 

.24234 

.075 

.01001 

.012 

.090  .001 

.006  8.0 

1 

.08088 

.100 

.01001 

.012 

.097  .001 

.006 

1 

.08709 

.107 

.01001 

.012 

.046  .001 

.003 

0 

.03668 

.045 

.01001 

.012 

.365  .004 

.023 

3 

.35500 

.440 

.01001 

.012 

.155  .002 

.010  24.0 

1 

.29000 

.179 

.01001 

.012 

.155  .002 

.010  24.0 

1 

.29000 

.179 

.01001 

.012 

.090  .001 

.006  8.0 

1 

.08088 

.100 

.01001 

.012 

.046  .001 

.003 

0 

.03668 

.045 

.01001 

.012 

.245  .003 

.015 

2 

.47000 

.291 

.01001 

.012 

.170  .002 

.011  30.0 

1 

.32000 

.198 

-0020  E 

R.f-P«-Rl 

1.00  REBJ^  PtfRHRX  SIGN  OFF  DOC 

•UlUVi 

0190 

UP  91 

24 

.05  r  .  OMWE  PLATE  SHALL 

.179  .002 

.011  30.0 

1 

0010  R 

.30  ^  «  2  EA  OPERATIONS  ^ 

.32009 

.198 

0020  E 

RJP-PU-Rl 

1.00  REX  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0200 

UP  01 

24 

.03  SAKE  AFTER  CHROME  PLATE 

.090  .001 

.006 

8.0 

1 

0010  E 

ZPL-BX-Sl 

1.00  BME  SH  PART  4HR/24HR  BAKE 

.08088 

.100 

0020  E 

RJP-P«-ftl 

1.00  REN  RPL  PtfRHRX  SIGN  OFF  DOC 

.01001 

.012 

^P02SO 

UP  01 

24 

.95  BAKE  AFTER  GRIND 

.099  .001 

.006 

8.0 

1 

0010  E 

ZPL-BX-Sl 

1.00  BAKE  SH  PffiT  4HR/24m  BAKE 

.08088 

.100 

0020  E 

RJP-PU-Rl 

1.00  REX  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0265 

UP  01 

24 

.05  DEGREASE 

.097  .001 

.006 

1 

0010  E 

RUB-CV-Dl 

1.00  VAPOR  CL  (DE6R)H00K/BASKET 

.08709 

.107 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PM1HIRK  SIGN  OFF  DOC 

.01001 

.012 

0273 

UP  01 

24 

1.00  GRIT  BLAST 

.046  .011 

.058 

7 

0010  E 

RHB-CB-Bl 

1.00  BLAST  SH  PT  OR  BSXT  V/SH  PTS 

.03668 

.045 

0020  E 

RJP-PH-Rl 

1.00  REX  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0280 

UP  01 

24 

.95  CAD  PLATE 

.102  .023 

.120 

IS 

0010  E 

ZPL-CD-31 

1.00  CADKIUH  PLATE  SHALL  PART 

.09212 

.114 

0020  E 

BJP-PH-Rl 

1.00  REX  RPL  PM^  SIGN  OFF  DOC 

.01001 

.012 

0290 

UP  01 

24 

.95  BAKE  AFTER  CAD  PLATE 

.090  .021 

.107 

38,0 

14 

0010  E 

ZPL-BK-Sl 

1.00  BAKE  SH  PART  4HR/24HR  BAKE 

.08088 

.100 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0300 

UP  01 

24 

.033  .008 

.040 

5 

0510  E 

ZPL-IR-Sl 

1.00  IRIDITE  SHALL  PART 

.02362 

.029 

0020  E 

RJP-PU-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0313 

UP  01 

24 

.(»  I.V.D.  ALWINUN  PLATE 

.230  .003 

.014 

1.0 

2 

0010  N 

1.00  I.V.D.  PLATE 

.22000 

.272 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC/ 

.01001 

.012 

0317 

UP  01 

24 

.05  M.ODINE  I.V.D.  ALUN  PLATE 

.230  .003 

.014 

2 

0010  N 

1.00  ALODINE 

.22000 

.272 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC/ 

.01001 

.012 

9000 

UP  01 

24 

.01  LABOR  STANDARD  HISTORY 

.000  .000 

.000 

0 

0010 

0011 

0012 

0900 


14J«V84  2  YR  REVIEW  tf/OCC  CHWGE  >  OLD  STD  <  .07 

laWlRSS  DOWN  GRADED  NOT  HARXET  BASKH 
22N0V8S  CHANGED  SUBOPS  TO  MTCH  95S  OLD  STD  .10 
J.CALDUELL  TECH  NANEAA 


TO  INTEfifMGATE  LABOR  STANDARDS,  INPUT 

RCC  PRD  NROP  NR 
<— K X™> 

1234567890123456  ELSE  PUT  IN  END 


LABOR  STANDARI  OTT  -IS  RESOURCE  STMOMR  ANB  tCIWB  ANALYSIS A-E046B-mi-DY-H4S  PAGE  0001 
26337A  FIS  HL8  R/H  HR  ‘  ^  RCC  NNPflC  •».4-22-3  8A224 


OPER  TECH  S  S 
SUB  T  K 

STEP  D  L 

H  F  PF  A/R  REV 
»R  A  FA  SUPPORT 
K  C  BCELENENT 

y  .  .  AfflMTATVAAl  V 

BASE  PFD 
HOURS  TIME 

STD 

HOURS 

A 

DLY  PCT  C 

FACT  STORES  SUPPLENENTAL 

StoA  S 

UP 

EA  1 

J  88188 

.07  PERCENT  ENGR  90.7  APQ  PIN-JURY  LINK.  FIS  MAIN 

.74 

.05 

0001 

UP 

01 

00 

.00  PART  NUKBER/NSN 

.000  .000 

.000 

0 

0010 

68A410764-2001  S31S00S546340 

002S 

UP 

01 

24 

1.00  DEGREASE 

.097  .023 

.120 

16 

0010  E 

RWB-CV-Dl 

1.00  VAPOR  a  (DE6R)HOOK/BASKn 

.08709 

.107 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  BOC 

.01001 

.012 

0030 

UP 

01 

24 

.95  STRIP  CAD 

.136  .031 

.161 

.5 

22 

0010  E 

ZCD-ST-Sl 

1.00  STRIP  CAD  PLATE  SMALL  PART 

.12630 

.156 

0020  E 

fiJP-PV-fil 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  DOC 

.01001 

.012 

0035 

UP 

01 

24 

.05  STRIP  RUST 

.136  .002 

.008 

.3 

1 

0010  E 

ZCB-ST-Sl 

1.00  STRIP  RUST 

.12630 

.156 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  BOC 

.01001 

.012 

0040 

UP 

01 

24 

.05  STRIP  CffiOME  SHALL  PART  O.D. 

.186  .002 

.012 

24.0 

2 

0010  E 

ZCR-ST-SZ 

1.00  STRIP  OROME  O.D.  SHALL  PART 

.17652 

.218 

0020  E 

RJP-P«-fil 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  DOC 

.01001 

.012 

0070 

UP 

01 

24 

.05  BAKE  tfTER  ETCH 

.090  .001 

.006 

8.0 

1 

0010  E 

ZPL-BK-Sl 

1.00  BAKE  SH  PART  4HR/24HR  BAKE 

.08088 

.100 

0020  E 

RJP-PV-Rl 

1.00  REH  RPL  PAPRVRK  SIGN  OFF  BOC 

.01001 

.012 

0085 

UP 

01 

24 

.05  DEGREASE 

.097  .001 

.006 

1 

0010  E 

RUB-CV-Dl 

1.00  VAPOR  CL  (DEGRIHOOK/BASKET 

.08709 

.107 

0020  E 

RJP-PU-Rl 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  DOC 

.01001 

.012 

0090 

UP 

01 

24 

.05  SHOTPEEN  SM  STEEL  PART/MASK 

.278  .003 

.017 

2 

0010  E 

ZMA-CP-S2 

1.00  MASK  SMLL  COMPONENT  PART 

.08183 

.101 

0020  E 

RPL-SP-Hl 

1.00  SHOT  PEEN  SMALL/MED  P«T 

.16131 

.200 

—  0030  N 

ZUH-CL-02 

.50  UNHASK  MEDIUM  SIZE  CYL  PMT  OCC  SOZ  FOR  SMALL  PART 

.05067 

.031 

0040  C 

RJP-PV-Rl 

1,00  REM  RPL  PAPRVRK  SIGN  OFF  DOC 

.01001 

.012 

^  0093 

UP 

01 

24 

,05  PREP  FOR  CHROHE  SH  PART  O.D. 

.365  .004 

.023 

3 

0010  N 

1.00  PREP  FOR  CHRMOE 

.35500 

.440 

0020  E 

RJP-PU-Rl 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  DK 

.01001 

.012 

0097 

UP 

01 

24 

.05  GRIT  BLAST 

.046  .001 

,003 

0 

0010  E 

RWB-CB-Bl 

1.00  BLAST  SM  PT  OR  BSKT  V/SH  PTS 

.03668 

.045 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  DOC 

.01001 

.012 

0100 

UP 

01 

24 

.05  CHROfE  PLATE  SHALL  PART  O.D. 

.300  .004 

.019  24.0 

2 

0010  N 

1.00  ClffitNC  PLATE  SHALL  PART  O.D. 

.29000 

,359 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  DOC 

.01001 

.012 

0110 

UP 

01 

24 

.05  BAKE  ARER  CHROHE  PLATE 

.090  .001 

.006 

8.0 

1 

0010  E 

ZPL-BK-Sl 

1.00  BAKE  SH  PART  4HR/24m  BAKE 

.08088 

.100 

0020  E 

RJP-PV-Rl 

1.00  REH  RPL  PAPRVRK  SIGN  OFF  BOC 

.01001 

.012 

0130 

UP 

01 

24 

.05  BAKE  tfTER  GRIND 

.090  .001 

.006 

8.0 

1 

0010  E 

ZPL-BK-Sl 

1.00  IME  SM  PART  4HR/24W  BAKE 

.08088 

.100 

0020  E 

RJP-PV-Rl 

1.00  REM  RPl  PAPRVRK  SIGN  OFF  DX 

.01001 

.012 

0145 

UP 

01 

24 

.05  DEGREASE 

.097  .001 

,006 

1 

0010  E 

RVB-CV-Dl 

1.00  VAPOR  a  (OEGRlHOOK/BASXn 

.08709 

.107 

0020  E 

RJP-PV-Rl 

1.00  REH  RPL  PAPRVRK  SIGN  OFF  DOC 

,01001 

.012 

0155 

UP 

01 

24 

1.00  GRIT  BLAST 

.046  .011 

.058 

8 

0010  E 

RVB-CB-Bl 

1.00  BLAST  SH  PT  OR  BSKT  V/SM  PTS 

.03668 

.045 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PM*RVRK  SIGN  OFF  DOC 

.01001 

.012 

0160 

UP 

01 

24 

.95  CAD  PLATE 

.102  .023 

.120 

16 

0010  E 

ZPL-CD-Sl 

1.00  CADHIUH  PLATE  SMALL  PART 

.09212 

.114 

0020  E 

RJP-PV-Rl 

1.00  REN  RPL  PAPRVRK  SIGN  OFF  DOC 

.01001 

.012 

^^.0170 

UP 

01 

24 

,95  BAKE  AFTER  CAD  PLATE 

.090  .021 

.107  38.0 

14 

0010  E 

ZPL-BK-Sl 

1.00  BME  SM  PART  4HR/24HR  BAKE 

.08088 

.100 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  DOC 

.01001 

.012 

0173  IP  01 

0010  E 
0020  E 

0185  UP  01 


0010  N 
0020  E 

UP  01 

0010  N 
0020  E 

9000  UP  01 


0010 

0011 

0012 

0900 


24 

ZPl-IR-SI 

fUP-flHtt 

24 

RJP-PIHI 

24 

RJP-PU-Rl 

24 


.95  WlOUOtniCi 

1.00  awi  port  .c' 

1.00  HER  hPI  PAPRURX  SIGN  OFF  NC 
.05  I.V.D.  M.UNINUN  PIATE 

1.00  I.V.D.  PLATE 

1.00  DEM  RPL  PAPfiURK  SIGN  OFF  DOC/ 

.05  ALODINE  I.V.D.  ALUM  PLATE 

1.00  ALODINE 

1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC/ 

.01  LABOR  STANDARD  HISTORY 

14N0V84  2  YR  REVIEV  H/NO  CHANGE 
18NAR8S  DOWN  GRADED  NOT  NARKCT  BASKET 
13N0V85  CHANGED  SUBOPS  TO  HATCH  958  OLD  STD  .20 
J.CALDVaL  TECH  HANEAA 


1  ^  wW 

.02302 

.  . 

.029 

.01001 

.012 

.230 

.003 

.014  1.0 

.22000 

.272 

.01001 

.012 

.230 

.003 

.014 

.22000 

.272 

.01001 

CM 

<> 

.000 

.000 

.000 

TO  INTERROGATE  LABOR  STANDARDS.  IIPUT 

RCC  PRD  NROP  NR 
<—X - X— > 

1234SA78901234SA  aSE  PUT  IN  END 


26337A 
(PER  TECH  S  S 
SUB  T  K 
STEP  D  L 


LABOR  STAIOMB 
FIS  )L8  R/H  Ml 
VFPFAiOIREV 
«R  A  FA  SUPPORT  OCC  < 
K  C  DC  aEREHT  FAQ 


OPT':' 'ION  RESOURCE  STANDARD  AND  HETHOB  AWLYSIS  ^ V02/88 
RCCHNPfiC  \h'4-22-3 


A-£04AB-Wl-DtHM5  PA6E  0001 
86224 


DESCRIPTION 


STORO 


SUPPLEMENTAL 


•07  S  NUPEA 


0001 


0010 


I  J 

IS 


PERCENT  EMiR  79.8 
68A410735-2001 


0034 

UP  01 

24 

0010  E 

RUB-CV-01 

0020  E 

RJP-PU-Rl 

0036 

UP  01 

24 

0010  E 

ZCD-ST-Sl 

0020  E 

RJP-PU-Rl 

0038 

UP  01 

24 

0010  E 

ZCD-ST-Sl 

0020  E 

RJP-PU-Rl 

0040 

UP  01 

24 

0010  E 

ZCR-ST-S2 

0020  E 

RJP-PU-Rl 

0050 

UP  01 

24 

0010  E 

ZCR-ST-S2 

0020  C 

RJP-PU-Rl 

0090 

UP  01 

24 

0010  E 

ZPL-BK-Sl 

0020  E 

RJP-PU-Rl 

0105 

UP  01 

24 

0010  E 

RUB-CV-Dl 

0020  E 

RJP-PU-Rl 

0110 

UP  01 

2< 

0010  E 

ZMA-CP-S2 

0020  E 

RPL-SP-Hl 

0030  N 

ZUM-a-02 

0040  E 

RJP-PU-Rl 

0113 

UP  01 

24 

0010  N 
0020  E 

RJP-PU-Rl 

0117 

UP  01 

24 

0010  E 

RUB-CB-Bl 

0020  E 

RJP-PU-Rl 

0120 

UP  01 

24 

0010  N 
0020  E 

RJP-PU-Rl 

0130 

UP  01 

24 

0010  N 
0020  E 

RJP-PU-Rl 

0135 

UP  01 

24 

0010  E 

ZPL-BK-Sl 

0020  E 

RJP-PU-Rl 

0170 

UP  01 

24 

0010  E 

ZPL-BK-Sl 

0020  E 

RJP-PU-Rl 

0185 

UP  01 

24 

0010  E 

RUB-CV-Dl 

0020  E 

RJP-PU-Rl 

0191 

UP  01 

24 

0010  E 

RUB-CB-Bl 

0020  E 

RJP-PU-Rl 

TRUNNION  PIN.  F-15  MAIN 
PART  NUMBER/  NSN 
1620003386529 
DEGREASE 

VAPOR  a  (DC6R)H0aK/BASXET 
REN  RPL  PM>RURX  SIGN  OFF  DOC 

STRIP  CAD 

STRIP  CAD  PLATE  SHALL  PART 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

STRIP  ROST 
STRIP  RUST 

REM  RPL  PAPRURK  SIGN  OFF  DOC 

STRIP  CHWHE  SHAa  I 

STRIP  CHROME  O.B.  SMALL  PARTOCC  2EA  OPERATIONS 
REM  RPL  PAPRURK  SIGN  OFF  DOC 


88190  .33 

.00 

1.00 
1.00 
1.00 
.95 
1.00 
1.00 
.05 
1.00 
1.00 
.22 
.50 
1.00 

.22  STRIP  CHROME  SHALL  I 

.50  STRIP  CHROME  O.D.  SMALL  PARTOCC.  2EA  OPERATIONS 
1.00  REH  RPL  PAPRURK  SIGN  OFF  DOC 
.34  h  .« iL4\  cibfl 

1.00  BAKE  SH.PART  4HR/24HR  BAKE 
1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
.34  DEGREASE 

1.00  VAPOR  CL  (DEGRIHOOK/BASKET 
1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

.34  anutruiT  an  ateu.  rmi/nnaA 

1.00  MASK  SHAa  COMPONENT  PART 
1.00  SHOT  PEEN  SHALL/MED  PART 
.50  UNMASK  MEDIUM  SIZE  CTL  PART  OCC  50X  FOR  SHALL  PART 
1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 

.34  PREP  FOR  CHROME  SN  PART  O.D. 

1.00  PREP  FOR  CtfMQE 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
.34  GRIT  BLAST 

1.00  BLAST  SM  PT  OR  BSKT  V/SM  PTS 
1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

.22  CHROME  PLATE  SMAU  PART  O.D. 

.50  CHROME  PLATE  SMAU  PART  O.D. 

1.00  REH  RPL  PAPRURK  SIGN  OFF  DOC 
.22 
.50 

1.00  REM  RPL  PM>RURK  SIGN  OFF  DO 
.34 

1.00  BAKE  SH  PMT  4KR/24HR  BAKE 
1.00  REM  RPL  PAPRURK  SIGN  OFF  DC 
.34 

1.00  BME  SH  PMT  4HR/24HR  BAKE 
1.00  REM  RPL  PMItURK  SIGN  OFF  DOC 
.34 

1.00  VAPOR  a  (DEGR)HOOK/BASKET 
1.00  REN  RPL  PM>RHRK  SIGN  OFF  D 
1.00 

1.00  BLAST  SN  PT  OR  BSKT  V/SH  P 
1.00  REN  RPL  PMmX  SIGN  OFF  DOC 


- > 

BASE  PFD 
HOURS  TIME 

STD 

HOURS 

DLY  PCT 

! 

1.25 

.41 

.000  .000 

.000 

0 

.097  .023 

.120 

10 

.08709 

.107 

.01001 

.012 

.136  .031 

.161 

.5 

13 

.12630 

.156 

.01001 

.012 

.136  .002 

.008 

.3 

1 

.12630 

.156 

.01001 

.012 

O.D. 

.098  .005 

.027  24.0 

2 

.17652 

.109 

.01001 

.012 

O.D. 

.098  .005 

.027  24.0 

2 

.17652 

.109 

.01001 

.012 

.090  .007 

.038 

8.0 

3 

.01001 

.097  .008 

.08709 
.01001 
•J/V  .02i 
.08183 
.16131 
.05067 
.01001 
.365  .030 

.35500 
.01001 
.046  .004 

.03668 
.01001 
.155  .008 

.29000 

.01001 


.100 

.012 

.041 

.107 

.012 

.117 

.101 

.200 

.031 

.012 

.154 

.440 

.012 

.020 

.045 

.012 

.042  24.0 

.179 

.012 


'V 


12 


CHROME  PLATE  SMAU  PART  O.D. 

.155  .008 

.042  24.0 

3 

OCC.  2EA  OPERATIONS 

.29000 

.179 

.01001 

.012 

BAKE  AFTER  CHROME  PLATE 

.090  .007 

.038 

8.0 

3 

.08088 

.100 

* 

.01001 

.012 

BAKE  AFTER  GRIND 

.090  .007 

.038 

8.0 

3 

.08088 

.100 

.01001 

.012 

DEGREASE 

.097  .008 

.041 

3 

.08709 

.107 

t 

.01001 

.012 

GRIT  BLAST 

.046  .011 

.058 

5 

* 

> 

.03668 

.045 

.01001 

.012 

MiiL  ur  ui 

0010  E 
0020  E 

om  UP  01 

0010  E 
0020  E 

^  0197  UP  01 

m  0010  E 
0020  E 

0201  UP  01 

0010  N 
0020  E 

0203  UP  01 

0010 
0011 
0012 
0990 

9000  UP  01 

0010 
0011 
0012 
0990 


<  /j  ..w  _ 

ZPl-CI-81  1.00  CAT  3^  PLATE  SHOLL  PART 
RJP-PV-Rl  1.00  REN  itfL  PAPRURK  SIGN  OFF  BOC 
24  .95  BAKE  AFTER  CAB  PLATE 

ZPL>BK-S1  1.00  BAKE  SN  PART  4m/24HR  BAKE 
RJP-PU-Rl  1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 

24  .  95  CHRQHATE  CONVERSION!  IRIOITE) 

ZPL-IR-Sl  1.00  IRIBITE  SHALL  PART 
RJP-PV-Rl  1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 
24  .05  I.V.B.  ALUHINUN  PLATE 

1.00  I.V.B.  PLATE 

RJP-PV-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC/ 

24  .05  LABOR  STANDARD  HISTORY 

14N0V84  2  YR  REVIEU  U/OCC  CHANGE  >  OLD  STD  <  .14 

18HAR85  DOUN  GRADED  NOT  MARKET  BASKH 
20H0V85  CHANGED  SUBOPS  TO  NATCH  958  OLD  STD  .43 
J.CALDUELL  TECH  KANEAA 

24  .01  LABOR  STANDARD  HISTORY 

14N0V84  2  YR  REVIEU  U/OCC  CHANGE  >  OLD  STD  <  .14 

18HAR8S  DOUN  GRADED  NOT  HARKH  BASKH 
20NOV85  CHANGED  SUBOPS  TO  NATCH  958  OLD  STD  .43 


J.CALDUELL  TECH  NANEAA 


.09212 

.114 

.01001 

.012 

.090 

.021 

.107  38.0 

9 

.08088 

.100 

.01001 

.012 

.033 

.008 

.040 

3 

.02342 

.029 

.01001 

.012 

.230 

.003 

.014  1.0 

1 

.22000 

.272 

.01001 

.012 

.000 

.000 

.000 

0 

.000  .000  .000  0 


TO  INTERROGATE  LABOR  STANDARDS.  INPUT 

RCC  PRO  NROP  NR 
<— X X— > 

12345678901234SA  aSE  PUT  IN  END 

? 


LABOR  STANBARB  OPT  ;ON  RESOURCE  STANMU)  AM  HOHOD  ANALYSIS  ^  A-E04AB-W1-BY-N4S  PAGE  0001 

2A337A  FIS  NL8  R/H  Ml  RCC  MPRC  •  W^22-3  8A224 

OPER  TECH  8  S  y  F  PF  A/R  REV  ' 

SUB  T  K  BR  A  FA  SUPPORT  OCC  < - DESCRIPnON - >  BASE  PFD  STB  A 

STEP  0  L  K  C  DC  ELQBfT  FACT  STORED  SUPPLEHENTAL  HOURS  TIKE  HOURS  DLY  PCT  C 


S  E  UP  EA  I  J  88U9 


0001 

UP 

01 

00 

.00 

0010 

0030 

UP 

01 

24 

1.00 

0010 

E 

RHB-CV-Dl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0035 

UP 

01 

24 

.95 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0037 

UP 

01 

24 

.05 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0050 

UP 

01 

24 

1.00 

0010 

r 

RWB-CV-Dl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0055 

UP 

01 

24 

1.00 

0010 

E 

RHB-CB-Bl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0060 

UP 

01 

24 

.05 

0010 

E 

ZPL-CD-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0070 

UP 

01 

24 

.05 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0080 

UP 

01 

24 

.05 

1  0010 

E 

ZPL-IR-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0090 

UP 

01 

24 

.90 

0010 

E 

ZPL-VC-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0092 

UP 

01 

24 

.90 

0010 

N 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0094 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0096 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

9000 

UP 

01 

24 

.01 

0010 

0011 

0012 

0900 


.2&  PERCENT  ENGi  92.0 
A8A410792<1001 


LOVER  DRAG  BRACE  F-ISH 
PMT  MJKBER/NSN 
1A20003A54004 
DEGREASE 


STRIP  CAD 


STRIP  RUST 
STRIP  RUST 

DEGREASE 


GRIT  BLAST 


CAD  PLATE 


BAKE  AFTER  CAD  PLATE 


CMtOKATE  CONVERSION(IRIDITE) 


VAC  CAD  SMLL  PART 


HOT  HATER  RINSE 
HOT  HATER  RINSE 

REN  RPL  PM>RHRK  SIGN  OFF  DOC 

I.V.D.  ALIMINUK  PLATE 
I.V.D.  PLATE 

REN  RPL  PAPRHRK  SIGN  OFF  DOC/ 

ALODINE  I.V.D.  ALUN  PLATE 
M.ODINE 

REN  RPL  PM*RHRK  SIGN  OFF  DOC/ 

LABOR  STANDARD  HISTORY 
14N0V84  2  YR  REVIEU  H/OCC  CHWGE  >  OLD  STD  <  .03 

18HAR8S  DOHN  GRADED  NOT  ^RKH  BASKH 
19N0V8S  CHMGED  SUBOPS  TO  HATCH  9S8  OLD  STD  .17 
J.CALDHELL  TECH  NANEM 


.62 

.16 

.000  .000 

.000 

0 

.097  .023 

.120 

19 

.08709 

.107 

.01001 

.012 

.136  .031 

.161 

.5 

26 

.12630 

.156 

.01001 

.012 

.136  .002 

.008 

.3 

1 

.12630 

.156 

.01001 

.012 

.097  .023 

.120 

19 

.08709 

.107 

.01001 

.012 

.046  .011 

.058 

9 

.03668 

.045 

.01001 

.012 

.102  .001 

.006 

1 

.09212 

.114 

.01001 

.012 

.090  .001 

.006  38.0 

1 

.08088 

.100 

.01001 

.012 

.033  .000 

.002 

0 

.02362 

.029 

.01001 

.012 

.068  .015 

.077 

1.0 

12 

.05856 

.072 

.01001 

.012 

.030  .006 

.033 

5 

.02000 

.024 

.01001 

.012 

.230  .003 

.014 

1.0 

2 

.22000 

.272 

.01001 

.012 

.230  .003 

.014 

2 

.22000 

.272 

.01001 

.012 

.000  .000 

.000 

0 

TO  INTERROGATE  LABOR  STANDARDS.  INPUT 


RCC  PRD  NROP  NR 
- X— > 

ri4S678901234SA  ELSE  PUT  IN  END 


26337A 
OPCR  TECH  S  S 
SUB  r  K 
STEP  B  L 


LABOR  STANBMB  OT  v^lGM  RQOURCE  STMMtO  MO  NETHOB  MM.rSISrOs/02/88 

.  ^4-22-3 


FIS  HL8  R/H  HH 
H  F  PF  A/R  REV 
4R  A  FA  SUPPORT  OCC  < 
K  C  DC  ELEMENT  FACT 


RCC  NNHC 
DESCRIPTION 


A-€04AB-lfU>IT-N4S  PMZ  000 
*  f  8A224 


STOREI 


SUPPLEMENTAL 


BASE 

HOURS 


PFB 

TIIC 


STD 

HOURS 


I 

OLY  pa  I 


OOP  S  E  UP  EA  B  J  88194 

.07  PERCENT  ENGR  90.4  JURY  LINK  PIN  F-ISM 

.73 

.05 

0001 

UP  01 

00 

.00  PART  NUHBER/NSX 

.000  .000 

.000 

0 

0010 

68A410754-1001  1420003384530 

0024 

UP  01 

24 

1.00  DEGREASE 

.097  .023 

.120 

14 

0010  E 

RWI-CV-Dl 

1.00  VAPOR  a  (DEGRlHOGK/BASXn 

.06709 

.107 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PtfRHRK  SIGN  OFF  DOC 

.01001 

.012 

0024 

UP  01 

24 

.95  STRIP  CAD 

.134  .031 

.141 

.5 

22 

0010  E 

ZCD-ST-Sl 

1.00  STRIP  CAD  PLATE  SMALL  PART 

.12430 

.154 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PM>RVRX  SIGN  OFF  DK 

.01001 

.012 

0028 

UP  01 

24 

.05  STRIP  RUST 

.134  .002 

.008 

.3 

1 

0010  E 

ZCD-ST-Sl 

1.00  STRIP  RUST 

.12430 

.154 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PM>RHRX  SIGN  OFF  DOC 

.01001 

.012 

0040 

UP  01 

24 

.05  STRIP  CHROiC  SMALL  PMiT  O.D. 

.184  .002 

.012  24.0 

2 

0010  E 

ZCR-ST-S2 

1.00  STRIP  CHROME  O.D.  SMLL  PART 

.17452 

.218 

0020  E 

RJP-PV-Rl 

1.00  REN  RPL  PM>fiVRK  SIGN  OFF  DOC 

.01001 

.012 

0070 

UP  01 

24 

.05  BAKE  AFTER  ETCH 

.090  .001 

.004 

8.0 

1 

0010  E 

ZPL-BK-Sl 

1.00  BAKE  SH  PMT  4HR/24HR  BAKE 

.08088 

.100 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PAPRVRX  SIGN  OFF  DOC 

.01001 

.012 

0085 

UP  01 

24 

.05  DEGREASE 

.097  .001 

.004 

1 

0010  E 

RVB-CV-Dl 

1.00  VAPOR  CL  (DEGfi)HOOK/BASKn 

.08709 

.107 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  DOC 

.01001 

.012 

0090 

UP  01 

24 

.05  SHOTPEEN  SM  STEEL  PMIT/MASX 

.278  .003 

.017 

2 

0010  E 

ZMA-CP-S2 

1.00  MASK  SMLL  COMPONENT  PART 

.08183 

.101 

0020  E 

RPL-SP-Ml 

1.00  SHOT  PEEN  SMM.L/MED  PART 

.14131 

.200 

0030  H 

ZUM-a-02 

.50  UNMASK  MEDIUM  SIZE  CYL  PART  OCC  SOZ  FOR  SHMl  PART 

.05047 

.031 

0040  E 

RJP-PV-Rl 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  DOC 

.01001 

.012 

0093 

UP  01 

24 

.05  PREP  FOR  CHROME  SN  PART  O.D. 

.345  .004 

.023 

3 

0010  N 

1.00  PREP  FOR  CHWOE 

.35500 

.440 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PM>RVRX  SIGN  OFF  DOC 

.01001 

.012 

0097 

UP  01 

24 

.05  GRH  BLAST 

.044  .001 

.003 

0 

0010  E 

RVB-CB-Bl 

1.00  BLAST  SH  PT  OR  BSKT  V/SN  PTS 

.03448 

.045 

0020  E 

RJP-PV-Rl 

1.00  REN  RPL  PAPRVRK  SIGN  OFF  DOC 

.01001 

.012 

0100 

UP  01 

24 

.05  CHROME  PLATE  SMALL  PART  O.D. 

.155  .002 

.010  24.0 

1 

0010  N 

.50  OCC  2  EA  OPERATIONS 

.29000 

.179 

0020  E 

RJ-PV-Rl 

1.00  REN  RPL  PlV>RVRK  SIGN  OFF  DOC 

.01001 

.012 

0111 

UP  01 

24 

.05  CHROiC  PLATE  SMALL  PMT  O.D. 

.155  .002 

.010  24.0 

1 

0010  N 

.50  OCC  2  EA  OPERATIONS 

.29000 

.179 

0020  E 

RJP-PV-Rl 

1.00  REN  RPL  PMIHfRK  SIGN  OFF  DOC 

.01001 

.012 

0115 

UP  01 

24 

.05  BAKE  AFTER  CHROME  PLATE 

.090  .001 

.004 

8.0 

1 

0010  E 

ZPL-BK-Sl 

1.00  BAKE  SM  PART  4HR/24HR  BAKE 

.08088 

.100 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PM>RHRX  SIGN  OFF  DK 

.01001 

.012 

0130 

UP  01 

24 

.05  BAKE  AFTER  GRIND 

.090  .001 

.004 

8.0 

1 

0010  E 

ZPL-BK-Sl 

1.00  BAKE  SH  PMT  4HR/24HR  BAKE 

.08088 

.100 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PAPRVRK  SIGN  OFF  DK 

.01001 

.012 

0145 

UP  01 

24 

.05  DEGREASE 

.097  .001 

.004 

1 

0010  E 

RVB-CV-Dl 

1.00  VAPOR  CL  (OEGR)HOOK/BASKET 

.08709 

.107 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PMMIVRX  SIGN  OFF  DK 

.01001 

.012 

0153 

UP  01 

24 

1.00  GRIT  BLAST 

.044  .011 

.058 

8 

0010  E 

RVB-CB-Bl 

l.Of  BLAST  SM  PT  OR  BSKT  V/SM  PTS 

.03448 

.045 

0020  E 

RJP-PV-Rl 

1.00  REN  RPL  PAPRVRX  SIGN  OFF  DK 

.01001 

.012 

0155 

UP  01 

24 

.05  VAC  CAD  SMALL  PART 

.048  .001 

.004 

1.0 

1 

0010  E 

ZPL-VC-Sl 

1.00  VAC  CAD  PLATE  SMALL  PMT 

.06854 

.072 

0020  E 

RJP-PV-Rl 

1.00  REM  RPL  PM>RVRX  SIGN  OFF  DK 

.01001 

.012 

CAD  PIATE 


OlAO 

UP 

01 

0010 

E 

0020 

E 

0170 

UP 

01 

0010 

E 

0020 

E 

0175 

IP 

01 

0010 

E 

0020 

E 

0183 

UP 

01 

0010 

N 

0020 

E 

0187 

UP 

01 

0010 

H 

0020 

E 

9000 

UP 

01 

2A  .90  CAD  PlATt 

ZPL-CO-Sl  hOO  CA»“T'9l  PLATE  SMALL  PART  /- 

RJP-PU-Rl  1.00  PAPRURK  SIGN  OFF  DOC 
24  .90  BAKE  AHER  CAD  PLATE 

ZPL-BK-Sl  1.00  BM(E  SN  PART  4HR/24»fi  BAKE 
RJP-P1(-R1  1.00  REN  RPL  PAPRURX  SIGN  OFF  DOC 

24  .95  CHROMATE  CONVERSION(IRIDITE) 

ZPL-IR-Sl  l.OO  IRIDITE  SMALL  PART 

RJP-PW-Rl  1.00  REN  RPL  PAPRyRX  SIGN  OFF  DOC 

24  .05  I.V.D.  ALUMINUM  PLATE 

1.00  I.V.D.  PLATE 

RJP-PU-Rl  1.00  REN  RPL  PAPRURK  SIGH  OFF  DOC/ 

24  .05  ALODINE  I.V.D.  ALUM  PLATE 

1.00  ALODINE 

RJP-PU-Rl  1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC/ 

24  .01  LABOR  STANDARD  HISTORY 

14N0V84  2  YR  REVIEU  U/NO  CHANGE 
18MAR8S  DOUN  GRADED  NOT  MARKET  BASKET 
13N0V8S  CHANGED  SUBOPS  TO  MATCH  9S8  OLD  STD  .20 
J.CALDUELL  TECH  HA»CAA 


.102  .022 

.114 

13 

.09212 

.114 

.01001 

.012 

.090  .020 

.101  38.0 

14 

.08088 

.100 

.01001 

.012 

.033  .008 

.040 

5 

.02302 

.029 

.01001 

.012 

.230  .003 

.014  1.0 

2 

.22000 

.272 

.01001 

.012 

.230  .003 

.014 

2 

.22000 

.272 

.01001 

.012 

.000  .000 

.000 

0 

TO  INTERROGATE  LABOR  STANDARDS.  INPUT 

RCC  PRD  NROP  NR 
< — X X— > 

1234SA78901234SA  ELSE  PUT  IN  END 

? 


OPER 


26337A 
TECH  S  S 


LABOR  STANBMI  Oir^  TIQN  RESOURCE  STMQARD  MO  HETWO  AiM.YSISf^/0/02/88 


FIS  NL6  R/H  HH 
MFPFA/RREV 


RCC  NNPRC 


•.h4-22-3 


A-£04AB-«l-DY-m5 

86224 


PAGE  0001 


SUB  T  K 

^  STEP  1  L 

ffi  A  FA  SUPPORT 

K  C  DC  ELEHENT 

OCf  < - 

FACT  STORED 

-  DESCRIPTION - > 

SUPPLEICNTM. 

BASE  PFD 
HOURS  TIHE 

STD 

HOURS 

DLY 

010  S 

E  UP 

EA  B 

J  88189 

.10  PERCENT  ENGR  99.9 

F-IS  MAIN  LOUER  JURY  LINK 

.36 

.03 

0001 

UP 

01 

00 

.00 

PART  NUHBER/NSN 

.000 

.000 

.000 

0010 

68A410795-1003 

1620010360263 

0030 

UP 

01 

24 

1.00 

STRIP  ANODIZE  HEO  PMT 

.136 

.033 

.169 

.5 

0010 

E 

ZCD-ST-Sl 

1.00 

STRIP  ANODIZE 

.12630 

.156 

0020 

E 

RJP-PU-Rl 

1.00  REH  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

0050 

UP 

01 

24 

1.00 

ANODIZE  SHALL  PART 

.156 

.037 

.193 

.8 

0010 

E 

RWB-CV-Dl 

1.00  VAPOR  CL  (DEGRlHOOK/BASXn 

.08709 

.107 

0020 

E 

ZPL-AN-Sl 

1.00  ANODIZE  SHALL  PART 

.05892 

.073 

0030 

E 

RJP-PN-Rl 

1.00  REH  RPL  PAPRURX  SIGN  OFF  DOC 

.01001 

.012 

9000 

UP 

01 

24 

.01 

LABOR  STANDARD  HISTORY 

.000 

.000 

.000 

0010 

0011 

0012 

0013 

0900 


TO  INTERROGATE  LABOR  STANDARDS.  liPUT 

RCC  PRD  M»P  NR 

<“X - X~> 

234567890123456  ELSE  PUT  IN  END 


13SEP83  NEV  INPUT-NO  OCC  FACTOR  HISTORY 
14N0V84  2  YR  REVIEN  U/NO  CHANGE 
18HAR8S  DOUN  GRADO  NOT  NARKET  BASKET 
25N0V8S  CHANGED  SUBOPS  TO  HATCH  958  OLD  STD 
J.CALDUaL  TECH  MNEAA 


.29 


LABOR  STiWDARO  OrJ^nON  RESOKE  STAKDARO  AKO  METHOB  ANALYSIS/^  9/02/88  A-E04AB-W1 -BY-MS  PA6E  0001 
2A337A  F15HL8R/HW  RCC »««  •«iA-22-3  84224 

OPER  TECHSS  BFPFA/RREV 

SUB  T  K  «  A  FA  SUPPORT  OCC  < - DESCRIPTIOB - >  BASE  PFB  STB  A 

STEP  D  L  K  C  DC  ELEMENT  FACT  STORES  SUPPLEMENTAL  HOURS  TIME  HOURS  BLT  PCT  C 


STORES 


DLY  PCT  C 


^11  S  E  UP  EA 

0001 

UP  01 

0010 

0020 

0040 

UP  01 

0010  E 

0020  E 

0042 

UP  01 

0010  E 

0020  E 

0043 

UP  01 

0010  E 

0020  E 

0045 

UP  01 

0010  E 

0020  E 

0070 

UP  01 

0010  E 

0020  E 

0085 

UP  01 

0010  E 

0020  E 

0090 

UP  01 

0010  E 

0020  E 

0030  N 

0040  E 

0093 

UP  01 

0010  N 

0020  E 

0097 

UP  01 

0010  E 

0020  E 

0100 

UP  01 

0010  N 

0020  E 

0110 

UP  01 

0010  E 

0020  E 

0130 

UP  01 

0010  E 

0020  E 

0145 

UP  01 

0010  E 

0020  E 

0155 

UP  01 

0010  E 

0020  E 

0140 

UP  01 

0010  E 

0020  E 

0142 

UP  01 

0010  E 

B  J  8819S  .81  PERCENT  EN6R  91.S  (TPER  JURY  LINK  F-13M 

00  .00  PART  MliBER/NSN 

48A410794-1004  1420010403580 

48A410794-100S  1420010403581 

24  1.00  DEGREASE 

RHB-CV-Dl  1.00  VAPOR  CL  (DEGR)KOOK/BASKET 
RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
24  .95  STRIP  CAD 

ZCD-ST-Sl  1.00  STRIP  CAB  PLATE  SIWl  PART 
RJP-PV-Rl  1.00  REM  RPL  PffRyW  SIGN  OFF  DOC 
24  .05  STRIP  RUST 

ZCD-ST-Sl  1.00  STRIP  RUST 

RJP-PH-Rl  1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 

24  .05  STRIP  CHROME  SMALL  PMT  O.D. 

ZCR-ST-S2  1.00  STRIP  CHROME  0.0.  SHAU.  PART 
RJP-PU-Rl  1.00  REM  RPL  PtfRURK  SIGN  OFF  DOC 
24  .  82  BAKE  tfTER  ETCH 

ZPL-BK-Sl  1.00  BAKE  SN  PMT  4HR/24HR  BAKE 
RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
24  .82  DEGREASE 

RUB-CV-Dl  1.00  VAPOR  CL  (DEGRIHOOK/BASKET 
RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

24  .  05  SHOTPEEN  SM  STEa  PART/MASX 

ZMA-CP-S2  1.00  MASK  SMAU  CO»>ONENT  PART 
RPL-SP-Ml  1,00  SHOT  PEEN  SMAL/MO  PART 

ZUM-a-02  .50  UNMASK  MEDIUM  SIZE  CYL  PART  OCC  5W  FOR  SJWLL  PART 
RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGH  OFF  DOC 

24  .05  PREP  FDR  CHROME  SM  PART  O.D. 

1.00  PREP  FOR  CHRMOE 

RJP-PU-Rl  1,00  REM  RPL  PtfRURK  SIGN  OFF  DOC 
24  .  05  GRIT  DIAST 

RUB-CB-Bl  1.00  BLAST  SM  PT  OR  BSKT  V/SM  PTS 
RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

24  .05  CHROME  PLATE  SHALL  PART  O.D. 

1,00  CHROME  PLATE  SMALL  PART  O.D. 

RJP-PU-Rl  1.00  REM  RPL  P/ffm  SIGN  OFF  DOC 
24  .05  BAKE  AFTER  CHROME  PLATE 

ZPL-BK-Sl  1.00  BAKE  SM  PMT  4HR/24m  BAKE 
RJP-PU-Rl  1,00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
24  .05  BAKE  AFTER  GRIND 

ZFL-BK-Sl  1.00  BAKE  SM  PART  4HR/24HR  BAKE 
RJP-PU-Rl  1.00  REM  RPL  PtfWRK  SIGN  OFF  DOC 
24  .05  DEGREASE 

RUB-CV-Dl  1.00  VAPOR  CL  (DEGRlHOOK/BASKn 

RJP-PU-Rl  1,00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

24  1.00  GRIT  BLAST 

RUB-CB-Bl  1.00  BLAST  SM  PT  OR  BSKT  V/SN  PTS 
RJP-PV-Rl  1.00  REN  RPL  PMMtURX  SIGH  OFF  DOC 
24  .  23  CAD  PLATE 

ZPL-C^S1  1.00  CADMIUM  PLATE  SMAU  PART 

RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
24  .  72  VAC  GAD  SMALL  PART 

ZPL-VC-Sl  1.00  VAC  CAD  PLATE  SMALL  PART 


.81 

.45 

.000  .000 

.000 

0 

.097  .023 

.120 

15 

.08709 

.107 

.01001 

.012 

.134  .031 

.141 

.5 

20 

.12430 

.154 

.01001 

.012 

.134  .002 

.008 

.3 

1 

.12430 

.154 

.01001 

.012 

.184  .002 

.012  24.0 

1 

.17452 

.218 

.01001 

.012 

.090  .018 

.092 

8.0 

11 

.08088 

.100 

.01001 

.012 

.097  .019 

.099 

12 

.08709 

.107 

.01001 

.012 

.278  .003 

,017 

2 

.08183 

.101 

.14131 

.200 

.05047 

.031 

.01001 

.012 

.345  .004 

.023 

3 

.35500 

.440 

.01001 

.012 

.044  .001 

.003 

0 

.03448 

.045 

.01001 

.012 

.300  .004 

.019  24.0 

2 

.29000 

.359 

.01001 

.012 

.090  .001 

.004 

8.0 

1 

.08088 

.100 

.01001 

.012 

.090  .001 

.004 

8.0 

1 

.08088 

.100 

.01001 

.012 

.097  .001 

.004 

1 

,08709 

.107 

.01001 

.012 

.044  .011 

.058 

7 

.03448 

.045 

.01001 

.012 

.102  .004 

.029 

4 

.09212 

.114 

.01001 

.012 

.048  .012 

.041 

1.0 

8 

.05854 

.072 

0020  E 

0165  OP  01 

0010  C 
0020  E 

0170  UP  01 

0010  E 
0020  E 

'^0193  UP  01 

0010  N 
0020  E 

0197  UP  01 

0010  N 
0020  E 

9000  UP  01 


0010 

0011 

0012 

0013 

0900 


RJP-PU-Rl 

24 

ZPL-K-Sl 

RJP-PW-Rl 

24 

ZPL-IR*S1 

RJP-PlHll 

24 

RJP-W-Rl 

24 

RJP-PW-Rl 

24 


1.00  REM  RPL  PMKWKK  SlbN  UM-  WL 
.23  Mtt  tfTER  CAO  PLATE'' 

1,00  BAR^  ^  mi  4HR/24HR  BMC 
1.00  REH  RPL  PM1WRK  SIGN  OFF  DOC 

,95  CHROMATE  COWERSIOH(IRIDITE) 

1.00  IRIDITE  SMALL  PART 
1.00  REM  RPL  PMPRWiK  SIGH  OFF  DOC 
.05  I.V.B.  ALUMINUM  PLATE 

1.00  I>V.O.  PLATE 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC/ 

.05  ALODINE  I.V.D.  ALUM  PLATE 

1.00  M.ODINE 

1.00  REM  RPL  PAPRWRK  SIGN  OFF  DOC/ 

.01  LABOR  STANDARD  HISTORY 

09NAY84ADD  OP  0025  OCC  EST  <OLD  STD>  02840 

14N0V84  2  YR  REVIEW  W/OCC  CHANGE  >  OLD  STD  <  2.90 
18MAR8S  DOWN  GRADED  NOT  MARKET  BASKET 
19M0V85  CHANGED  SUBOPS  TO  MATCH  958  OLD  STD  .83 
J.CALDWELL  TECH  MANEAA 


.090  .005 

.026  38.0 

3 

.08088 

.100 

.01001 

.012 

.033  .008 

.040 

5 

.02362 

.029 

.01001 

.012 

.230  .003 

.014  1.0 

2 

.22000 

.272 

.01001 

.012 

.230  .003 

.014 

2 

.22000 

.272 

.01001 

.012 

.000  .000 

.000 

0 

TO  INTERROGATE  LABOR  STANDARDS,  INPUT 

RCC  PRD  NROP  NR 
<— X X— > 

1234567890123456  ELSE  PUT  IN  END 

? 


LABOR  STANMRD  OP^ '  ^lON  RESOUBCE  ST/WDARD  AND  METHOD  ANALYSIS  r^V02/88  A- 
2A337A  F15HLSR/HW  RCC  HNPRC  '  M14-22-3 

OPER  TECH  S  S  H  F  Pf  A/R  REV 

SUB  T  K  IR  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE 

1^^  STEP  D  L  K  C  DC  ELEHEMT  FACT  STORED  SUPPLEMENTAL  HOURS 

^'2  S  N  UP  EA  B  J  88190  ,  05  PERCENT  EHGR  A7.9  RETRACT  BOLT  F-15  HAIN  2,A8 

oOOl  UP  01  15  .00  PART  NUMBER/  NSN  .0O( 

0010  68A4107A8-1001  1A2000338A5SO 

0030  UP  01  24  1.00  DEGREASE  .09; 


STRIP  CAD 


A-E046B-MM1-DY-M45  PAGE  0001 
86224 


PFD  STD 
TIME  HOURS 


DLY  PCT  C 


^»2  S  N 

UP  EA 

B  J  88190 

.05 

oOOl 

UP  01 

15 

.00 

0010 

0030 

UP  01 

24 

1.00 

0010  E 

RUB-CV-Dl 

1.00 

0020  E 

RJP-P8-R1 

1.00 

0035 

UP  01 

24 

.95 

0010  E 

ZCD-ST-Sl 

1.00 

0020  E 

RJP-PU-Rl 

1.00 

0040 

UP  01 

24 

.05 

0010  E 

ZCD-ST-Sl 

1.00 

0020  E 

RJP-PV-Rl 

1.00 

0050 

UP  01 

24 

1.00 

0010  E 

ZCR-ST-S2 

1.00 

0020  E 

RJP-PU-Rl 

1.00 

0090 

UP  01 

24 

1.00 

0010  E 

ZPL-BK-Sl 

1.00 

0020  E 

RJP-PV-Rl 

1.00 

0105 

UP  01 

24 

1.00 

0010  E 

RUB-CV-Dl 

1.00 

0020  E 

RJP-PU-Rl 

1.00 

0110 

UP  01 

24 

1.00 

0010  E 

ZMA-CP-S2 

1.00 

0020  E 

RPL-SP-Ml 

1.00 

}  0030  N 

ZUM-CL-02 

.50 

0040  E 

RJP-PV-Rl 

1.00 

0120 

UP  01 

24 

1.00 

0010  N 

1.00 

0020  E 

RJP-Py-Rl 

1.00  1 

0125 

UP  01 

24 

1.00 

0010  E 

RUB-CB-Bl 

1.00 

0020  E 

RJP-py-Rl 

1.00 

0130 

UP  01 

24 

1.00 

0010  N 

1.00 

0020  E 

RJP-PH-Rl 

1.00  1 

0140 

UP  01 

24 

1.00 

0010  E 

ZPL-BK-Sl 

1.00  1 

0020  E 

Rjp-py-Ri 

1.00 

0170 

UP  01 

24 

1.00 

0010  E 

ZPL-BK-Sl 

1.00 

0020  E 

RJP-Py-Rl 

1.00  1 

0185 

UP  01 

24 

1.00 

0010  E 

RW8-CV-D1 

1.00  1 

0020  E 

RJP-PV-Rl 

1.00 

0195 

UP  01 

24 

1.00 

0010  E 

RVB-CB-Bl 

1.00  1 

0020  E 

RJP-Py-Rl 

1.00  i 

0200 

UP  01 

24 

.95 

0010  E 

ZPL-CD-Sl 

1.00  ( 

0020  E 

Rjp-py-Ri 

1.00  1 

0210 

UP  01 

24 

.95 

0010  E 

ZPL-BK-Sl 

1.00  1 

0020  E 

RJP-PH-Rl 

1.00  1 

STRIP  RUST 
STRIP  RUST 
C 

STRIP  CiROME  SHALL  PART  O.D, 


BAKE  AHER  ETCH 


DEGREASE 


SHOTPEEN  SH  STEa  PART/MASK 


PREP  FOR  CHROME  SH  PART  O.D, 
PREP  FOR  CHRMOE 

* 

GRIT  BLAST 


CHROC  PLATE  SMALL  PART  O.D. 
CHROME  PLATE  SHAU  PART  O.D. 

D 

BAKE  ARER  GRIND 


BAKE  AFTER  GRIND 


DEGREASE 


GRIT  BLAST 


CAD  PLATE 


BAKE  AFTER  CAD  PLATE 


2.68 

.13 

.000  .000 

.000 

0 

.097  .023 

.120 

4 

.08709 

.107 

.01001 

.012 

.136  .031 

.161  .5 

6 

.12630 

.156 

.01001 

.012 

.136  .002 

.008  .3 

0 

.12630 

.156 

.01001 

.012 

.186  .045 

.231  24.0 

9 

.17652 

.218 

.01001 

.012 

.090  .022 

.113  8.0 

4 

.08088 

.100 

.01001 

.012 

.097  .023 

.120 

4 

,08709 

.107 

.01001 

.012 

,278  .067 

.345 

13 

.08183 

.101 

.16131 

.200 

.05067 

.031 

,01001 

.012 

.365  .088 

.453 

17 

.35500 

.440 

.01001 

.012 

.046  .011 

.058 

2 

.03668 

.045 

.01001 

.012 

.300  .072 

.372  24.0 

14 

.29000 

.359 

.01001 

.012 

.090  .022 

.113  8.0 

4 

.08088 

.100 

.01001 

.012 

.090  .022 

.113  8.0 

4 

.08088 

.100 

.01001 

.012 

.097  .023 

.120 

4 

.08709 

.107 

.01001 

.012 

.046  .011 

.058 

2 

.03668 

.045 

.01001 

.012 

.102  .023 

.120 

4 

.09212 

.114 

.01001 

.012 

.090  .021 

.107  38.0 

4 

.08088 

.100 

.01001 

.012 

02»  UP  01 

0010  E 
0020  E 

0223  UP  01 

0010  N 
0020  E 

|D227  UP  01 

0010  N 
0020  E 

?000  UP  01 

0010 
0011 
0012 
0900 


ZPL-IR-Sl  1.00  SHALL  PART 

RJP-PV-Rl  1.00  REH  nrl  PAPfiWX  SIGN  OFF  DX 


UUMMnib  UJI1VUVW1U4|\ .Iiiv. 


I.V.D.  ALUHIMIH  PLATE 
I.V.D.  PLATE 


RJP-PVHRl  1.00  REH  RPL  PAPRWRK  SIGN  OFF  DOC/ 

24  .05  ALODINE  I.V.D.  ALUN  PLATE 

1.00  ALODINE 

RJP-PU-Rl  1.00  REN  RPL  PAPRWRK  SIGN  OFF  DOC/ 

24  .01  LABOR  STANDARD  HISTORY 

14N0V84  2  YR  REVIEW  W/NO  CHANGE 
18NAR85  DOWN  GRADED  NOT  MARKET  BASKET 
19SCV5S  CHANGE^  SUPCPS  TO  MATCH  958  OLD  STD  ,14 
J.CALDWELL  TECH  HANEAA 


.02302 

.029 

.01001 

.012 

,230  .003 

.014  1.0 

1 

.22000 

.272 

.01001 

.012 

.230  .003 

.014 

1 

.22000 

.272 

.01001 

.012 

.000  .000 

.000 

0 

TO  INTERROGATE  LABOR  STANDARDS.  INPUT 

RCC  PRO  NROP  NR 
<— X X— > 

12345A7890123456  ELSE  PUT  IN  END 


LABOR  STANDARD  Or  'ION  RESOURCE  STANDARD  AND  KCTHOD  AMLYSIS ;  S/02/88  A-E046B-H 

26337A  F15  US  R/H  HU  RCC  MiPRC  in4-2a-3 

OPER  TECH  S  S  U  F  PF  A/R  REV 

SUB  T  K  »R  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD 

^  STEP  D  L  K  C  DC  ELEHENT  FACT  STORED  SUPPLENENTAL  HOURS  TINE 


A-£046B-«N1-Dr-H45  PAGE  0001 
86224 


A 

DLY  PCT  C 


0001 

UP 

01 

00 

.00 

0010 

0024 

UP 

01 

24 

1.00 

0010 

E 

RUB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0026 

UP 

01 

24 

.95 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0028 

UP 

01 

24 

.05 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0040 

UP 

01 

24 

.05 

0010 

N 

.50 

0020 

E 

RJP-PU-Rl 

1.00 

0050 

UP 

01 

24 

.05 

0010 

N 

.50 

0020 

E 

RJP-PU-Rl 

1.00 

0090 

UP 

01 

24 

.05 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0100 

UP 

01 

24 

.05 

0010 

E 

RUB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0110 

UP 

01 

24 

.05 

0010 

E 

ZHA-CP-S2 

1.00 

0020 

E 

RPL-SP-Hl 

1.00 

0030 

N 

ZUH-CL-02 

.50 

0040 

E 

RJP-PU-Rl 

1.00 

0113 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0117 

UP 

01 

24 

.05 

0010 

E 

RUB-C^B1 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0120 

UP 

01 

24 

.05 

0010 

N 

.50 

0020 

E 

RJP-PU-Rl 

1.00 

0130 

UP 

01 

24 

.05 

0010 

N 

.50 

0020 

E 

RJP-PU-Rl 

1.00 

0140 

UP 

01 

24 

.05 

0010 

E 

ZPl-BK-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0170 

UP 

01 

24 

.05 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0177 

UP 

01 

24 

.05 

0010 

E 

RUB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0181 

UP 

01 

24 

1.00 

0010 

E 

RUB-CB-Bl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

PERCENT  EN6R  83.3  SPINDLE  ASSY  F-iSH 

PART  NUfBER/NSN 

68A410624-1001  1620003337133 

DEGREASE 

VAPOR  a  (DEGRIHQOK/BASKET 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

STRIP  CAD 

STRIP  CAD  PLATE  SHALL  PART 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

STRIP  ROST 
STRIP  RUST 

REN  RPL  PM>RURK  SIGN  OFF  DOC 

PREP  FOR  QfftOHE  SH  PART  O.D. 
OCC  2  EA  OPERATIONS 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

PREP  FOR  CHROHE  SH  PART  O.D. 
OCC  2  EA  OPERATIONS 

REH  RPL  PAPRURK  SIGN  OFF  DOC 

BAKE  AFTER  ETCH 

BAKE  SH  PMT  4HR/24HR  BAKE 
REH  RPL  PAPRURK  SIGN  OFF  DOG 

DEGREASE 

VAPOR  CL  (DEGR)HOOK/BASKET 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

SHOTPEEN  SH  STEEL  PART/HASK 

HASK  mi  COHPONENT  PART 
SHOT  PEER  SHALL/HED  PART 

UNHASK  HEDIUH  SIZE  CYL  PART  OCC  50Z  FOR  SHALL  PART 
REH  RPL  PtfRURK  SIGN  OFF  DOC 

PREP  FOR  CHROHE  SH  FART  O.D. 
PREP  FOR  CHRHOE 
REH  RPL  PAPRURK  SIGN  OFF  DOC 

GRIT  BLAST 

BLAST  SH  PT  OR  BSKT  V/SH  PTS 
REH  RPL  PAPRURK  SIGN  OFF  DOC 

CHROHE  PLATE  SHALL  PART  O.D. 
OCC  2  EA  OPERATIONS 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

CHROHE  PLATE  SHALL  PART  O.D. 
OCC  2  EA  OPERATIONS 

REN  RPL  PAPRURK  SIGN  OFF  DOC 

BAKE  AFTER  CHROHE  PLATE 

BAKE  SH  PART  4HR/24HR  BAKE 
REH  RPL  PAPRURK  SIGN  OFF  DOC 

BAKE  AFTER  GRIND 

BAKE  SH  PART  4HR/24HR  BAKE 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

DEGREASE 

VAPOR  a  (DEGRlKOOK/BASXn 
REH  RPL  PAPRURK  SIGN  OFF  DOC 

GRIT  BLAST 

BLAST  SH  PT  OR  BSKT  V/SH  PTS 
REH  RPL  PAPRURK  SIGN  OF  DOC 


.61 

.09 

.000  .000 

,000 

0 

.097  .023 

.120 

19 

.08709 

,107 

.01001 

.012 

.136  .031 

.161 

.5 

26 

.12630 

.156 

.01001 

.012 

.136  .002 

.008 

.3 

1 

.12630 

.156 

.01001 

.012 

.187  .002 

.012 

2 

.35500 

.220 

.01001 

.012 

.187  .002 

.012 

2 

.35500 

.220 

.01001 

.012 

.090  .001 

.006 

8.0 

1 

.08088 

.100 

.01001 

.012 

.097  .001 

.006 

1 

.08709 

.107 

.01001 

.012 

.278  .003 

.017 

3 

.08183 

.101 

.16131 

.200 

.05067 

.031 

.01001 

.012 

.365  .  004 

.023 

4 

.35500 

.440 

.01001 

.012 

.046  .001 

.003 

0 

.03668 

.045 

.01001 

.012 

.155  .002 

.010  24.0 

2 

.29000 

.179 

.01001 

.012 

.155  .002 

.010  24.0 

2 

.29000 

.179 

.01001 

.012 

.090  .001 

.006 

8.0 

1 

.08088 

.100 

.01001 

.012 

.090  .001 

.006 

8.0 

1 

.08088 

.100 

.01001 

.012 

.097  .001 

.006 

1 

.08709 

.107 

.01001 

.012 

.046  .011 

.058 

9 

.03668 

.045 

.01001 

.012 

13. 


vnu  (.nj/  onnu.  rnni 


0183  UP  01 

0010  E 
0020  E 

018S  UP  01 

0010  E 
0020  E 

||)187  UP  01 

0010  E 
0020  E 

0191  UP  01 

0010  E 
0020  E 

0193  UP  01 

0010  H 
0020  E 

0195  UP  01 

0010  N 
0020  E 

9000  UP  01 

0001 
0900 


24  .90 

ZPL-VC-Sl  1.00  VAT  'r'O  PIATE  SMALL  PART 
RJP-py-Rl  1.00  REh  PAPRURK  SIGN  OFF  DOC 
24  .05  CAD  PLATE 

ZPL-CD-Sl  1.00  CADMIUM  PLATE  SMALL  PART 

RJP-Py-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  MC 
24  .05  BAKE  AFTER  CAD  PLATE 

ZPL-BX-Sl  1.00  BAKE  SM  PART  4HR/24HR  BAKE 

RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

24  .95  CHROMATE  CONVERSION(IRIDITE) 

ZPL-IR-Sl  1.00  IRIDITE  SMALL  PART 

RJP-PU-Rl  1.00  REH  RPL  PAPRURK  SIGN  OFF  DOC 

24  .05  I.V.D.  ALUMINUM  PLATE 

1.00  I.V.D.  PLATE 

RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGH  OFF  DOC/ 

24  .05  ALODINE  I.V.D.  ALUM  PLATE 

1.00  ALODINE 

RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC/ 

OO  .00  LAOBR  STANDARD  HISTORY 

IS  JUL  88  INITIAL  INPUT 

KIN  VINCENT.  MANa.  73255 


.0S8SA 

.072 

.01001 

.012 

.102  .001 

.006 

1 

.09212 

.114 

.01001 

.012 

.090  .001 

.006  38.0 

1 

.08088 

.100 

.01001 

.012 

.033  .008 

.040 

6 

.02362 

.029 

.01001 

.012 

.230  .003 

.014  1.0 

2 

.22000 

.272 

.01001 

.012 

.230  .003 

.014 

2 

.22000 

.272 

.01001 

.012 

.000  .000 

.000 

0 

TO  INTERROGATE  LABOR  STANDARDS,  INPUT 


RCC  PRD  NROP  NR 
<— K X— > 

12345A78901234SA  aSE  PUT  IN  END 


26337A 
OPER  TECH  S  S 
SUB  T  K 
STEP  D  L 


LABOR  STANDARD  OPT  -"ION  RESOURCE  STANDARD  AND  HETHOD  ANALYSIS , "  VS/OT/BO 
F15  «.G  R/H  HH  *  ''  '  fiCC  NNPflC  ■ni4-22-3 

V  F  PF  A/R  REV 

IR  A  FA  SUPPORT  QCC  < - DESCRIPTION  ^ 

K  C  DC  ELEMENT  FACT  STORED  SUPPLEMENTAL 


A-E046B-WI-DY-M45  PAGE  0001 
8A224 


,014  S  E  UP  EA 

OOOl  UP  01 

0010 

0024  UP  01 

0010  E 
0020  E 

0026  UP  01 

0010  E 
0020  E 

0028  UP  01 

0010  E 
0020  E 

0040  UP  01 

0010  E 
0020  E 

0070  UP  01 

0010  E 
0020  E 

0080  UP  01 

0010  E 
0020  E 

0090  UP  01 


B  J  88196 
00 

24 

RHB-CV-Dl 

RJP-PV-Rl 

24 

ZCD-ST-Sl 

RJP-PH-Rl 

24 

ZCD-ST-Sl 

RJP-PH-Rl 

24 

ZCR-ST-S2 

RJP-PH-Rl 

24 

ZPL-BK-Sl 

RJP-PH-Rl 

24 

RHB-CV-Dl 

RJP-PH-Rl 

24 


0010  E 

ZMA-CP-S2 

0020  E 

RPL-SP-Ml 

0030  N 

2UM-a-02 

0040  E 

RJP-PH-Rl 

0093 

UP  01 

24 

0010  N 

0020  E 

RJP-PH-Rl 

0097 

UP  01 

24 

0010  E 

RHB-CB-Bl 

0020  E 

RJP-PH-Rl 

0100 

UP  01 

24 

0010  N 

0020  E 

RJP-PH-Rl 

0110 

UP  01 

24 

0010  E 

ZPL-BK-Sl 

0020  E 

RJP-PH-Rl 

0130 

UP  01 

24 

0010  E 

ZPL-BK-Sl 

0020  E 

RJP-HF-Rl 

0145 

UP  01 

24 

0010  E 

RHB-CV-Dl 

0020  E 

RJP-PH-Rl 

0155 

UP  01 

24 

0010  E 

RUB-CB-Bl 

0020  E 

RJP-PH-Rl 

0160 

UP  01 

24 

0010  E 

ZPL-CD-Sl 

0020  E 

RJP-PH-Rl 

0170 

UP  01 

24 

.48 

.00 

1.00 

1.00 

1.00 

.95 

1.00 

1.00 

.05 

1.00 

1.00 

.08 

1.00 

1.00 

.08 

1.00 

1.00 

.08 

1.00 

1.00 

.08 

1.00 

1.00 

.50 

1.00 

.08 

1.00 

1.00 

.08 

1.00 

1.00 

.08 

1.00 

1.00 

.08 

1.00 

I.vO 

.08 

1.00 

1.00 


PERCENT  ENGR  87.7 
68A410637-1001 


NSL 


SNIVEL  CRAW  DRAG  BOLT  F-15M 
PART  NUMBER/NSN 


0010  E 
0020  E 


ZPL-BN-Sl 

RJP-PH-Rl 


1.00 

1.00 

1.00 

1.00 

1.00 

.95 

1.00 

1.00 

.95 

1.00 

1.00 


BASE  PFD  STD 

HOURS  TIME  HOURS 


DLY  PCT  C 


DEGREASE 

VAPOR  a  (DEGRlHOOK/BASXn 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  CAD 

STRIP  CAD  PLATE  SMALL  PART 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  RUST 
STRIP  RUST 

REM  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  CHROW  SMALL  PART  O.D, 

STRIP  CHROME  O.D.  SMALL  P/«T 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

BAKE  AFTER  ETCH 

BAKE  SM  PART  4HR/24HR  BAKE 
REN  RPL  PAPRHRK  SIGN  OFF  DOC 

DEGREASE 

VAPOR  a  (DEGRIHQOK/BASKET 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

SHOTPEEN  SM  STEEL  PART/MASK 

MASK  SMAU  COMPONENT  PWIT 
SHOT  PEEN  SMALL/TO  PART 

UNMASK  MEDIUM  SIZE  CYL  PART  OCC  50Z  FOR  SMALL  PART 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

PREP  FOR  CHROME  SM  PART  O.D. 
PREP  FOR  CHRMOE 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

GRIT  BLAST 

BLAST  SM  PT  OR  BSKT  V/SM  PTS 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

CHROME  PIATE  SMAa  PART  O.D. 
CHROME  PLATE  SJMLL  PART  O.D. 
REM  RPL  PAPRHRK  SIKI  WT  DOC 

BAKE  AFTER  CHROME  PLATE 

BAKE  SM  PART  4HR/24HR  BAKE 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

BAKE  AFTER  GRIND 

BAKE  SM  PART  4HR/24HR  BAKE 
REN  RPL  PAPRHRK  SIGN  OFF  DOC 

DEGREASE 

VAPOR  CL  (DEGRIHOOK/BA^IET 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

GRIT  BIAST 

BLAST  SM  PT  OR  BSKT  V/SM  PTS 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

CAD  PLATE 

CADMIIM  PLATE  SHALL  PART 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

BAKE  AFTER  CAD  PLATE 

BAKE  SM  P«1T  4HR/24HR  BAKE 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 


.76 

.36 

.000  .000 

.000 

0 

.097  .023 

.120 

16 

.08709 

.107 

.01001 

.012 

.136  .031 

.161 

.5 

21 

.12630 

.156 

.01001 

.012 

.136  .002 

,008 

.3 

1 

.12630 

.156 

.01001 

.012 

.186  .004 

.019  24.0 

2 

.17652 

.218 

.01001 

.012 

.090  .002 

.009 

8.0 

1 

.08088 

.100 

.01001 

.012 

.097  .002 

.010 

1 

.08709 

.107 

.01001 

.012 

.278  .005 

.028 

4 

.08183 

.101 

.16131 

.200 

.05067 

.031 

.01001 

.012 

.365  .007 

.036 

5 

.35500 

.440 

.01001 

.012 

.046  .001 

.005 

1 

.03668 

.045 

.01001 

.012 

.300  .006 

.030  24.0 

4 

.29000 

.359 

.01001 

.012 

.090  .002 

.009 

8.0 

1 

.08088 

.100 

.01001 

.012 

.090  .002 

.009 

8.0 

1 

.08088 

.100 

.01001 

.012 

.097  .002 

.010 

1 

.08709 

.107 

.01001 

.012 

.046  .011 

.058 

8 

.03668 

.045 

.01001 

.012 

.102  .023 

.120 

16 

.09212 

.114 

.01001 

.012 

.090  .021 

.107  38.0 

1' 

.08088 

.100 

.01001 

.012 

(4 


4 


'.»ia3 

UP 

01 

24 

0010  N 

0020  E 

RJP-PU-Rl 

0187 

UP 

01 

24 

0010  N 

Jjk  0020  E 

UP 

01 

RJP-PU-Rl 

00 

0010 

0900 

I.V,D.  AUWHUM  PUTE_ 
I»VfD*  FIATE  ^ 

l.W  REh  .A  PAPRWC  SIGH  OFF  DOC/ 

05  M.DDINE  I.V.D.  ALUM  PLATE 

lioo 

l.OO  REM  RPL  PAPftWRK  SIGH  OFF  DOC/ 

l.W  nru 

14  JUL  88  IMITIAL  IKPUT 

KIM  VIHCEMT.  HANa.  73255 


.05 

1.00 


.230 

.(KM 

•  U14 

.22000 

.272 

.01001 

.012 

.230 

.003 

.014 

.22000 

.272 

.01001 

.012 

.000 

.000 

.000 

TO  INTERROGATE  LABOR  STANDARDS.  INPUT 

RCC  PRD  NROP  NR 
<— X X— > 

123456789012345A  ELSE  PUT  IN  END 


26337A 
OPER  TECH  S  S 
SUB  T  K 
STEP  DL 


LABOR  STANDARD 
F15  H16  R/H  W 
«  F  PF  A/R  REV 
«  A  FA  SUPPORT  OCC  < 
K  C  DC  ELEMENT  FACT 


OP*'  .  nON  RESOURCE  STANDARD  AND  METHOD  ANALYSIS  ~'V02/88 
fiCC  KNPRC  mvI-22-3 


A-E046B-NNI-OY-A45  PAGE  0001 
86224 


DESCRIPTION 


STORED 


SUPPLEMENTAL 


BASE 

HOURS 


PFD 

TIME 


STD 

HOURS 


DLY  PCT  C 


r 

^16  S 

E 

UP 

EA 

0001 

UP 

01 

0010 

0020 

0024 

UP 

01 

0010 

E 

0020 

E 

0026 

UP 

01 

0010 

E 

0020 

E 

0028 

UP 

01 

0010 

E 

0020 

E 

0080 

OP 

01 

0010 

E 

0020 

E 

0095 

UP 

01 

0010 

£ 

0020 

E 

0100 

UP 

01 

0010 

E 

0020 

E 

0030 

N 

0040 

E 

0105 

UP 

01 

0010 

E 

0020 

e 

0110 

UP 

01 

0010 

E 

0020 

E 

0120 

UP 

01 

0010 

E 

0020 

E 

0130 

UP 

01 

0010 

E 

0020 

E 

0135 

UP 

01 

0010 

E 

0020 

E 

0137 

UP 

01 

0010 

N 

0020 

E 

0138 

UP 

01 

0010 

N 

0020 

E 

9000 

UP 

01 

B  J  881?6 
00 


0010 

0011 

0012 

0013 

0?00 


24 

RHB-CV-Dl 

RJP-PH-Rl 

24 

ZCD-ST-Sl 

RJP-Py-Rl 

24 

ZCD-ST-Sl 

RJP-PV-Rl 

24 

ZPL-BK-Sl 

RJP-PN-Rl 

24 

RHB-CV-Dl 

RJP-PH-Rl 

24 

ZMA-CP-S2 

RPL-SP-Ml 

ZUM-a-02 

RJP-PU-Rl 

24 

RHB-CB-Bl 

RJP-PV-Rl 

24 

ZPL-CD-Sl 

RJP-P\F-R1 

24 

ZPL-VC-Sl 

RJP-PH-Rl 

24 

ZPL-BK-Sl 

RJP-PV-Rl 

24 

ZPL-IR-Sl 

RJP-PH-Rl 

24 

RJP-PH-Rl 

24 

RJP-PH-Rl 

24 


,63  PERCENT  ENGR  94.6 

.00 


68A410733-1001 

68A410733-1002 


1.00 

1.00 

1.00 

.95 

1.00 

1.00 

.05 

1.00 

1.00 

.05 

1.00 

1.00 

.05 

1.00 

1.00 

.05 

1.00 

1.00 

.50 

1.00 

1.00 

1.00 

1.00 

.12 

1.00 

1.00 

.83 

1.00 

1.00 

.05 

1.00 

1.00 

.95 

1.00 

1.00 

.05 

1.00 

1.00 

.05 

1.00 

1.00 

.01 


COLLAR  ASSY  F-15M 
PART  NUMBER/NSN 
1620003386559 
1620003386559 
DEGREASE 

VAPOR  CL  (DE6R)H00K/BASKET 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  CAD 

STRIP  CAD  PLATE  SHALL  PART 
REN  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  RUST 
STRIP  RUST 

REN  RPL  PAPRHRK  SIGN  OFF  DOC 

BAKE  AFTER  ETCH 

BAKE  SH  PART  4HR/24Hi  BAKE 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

DEGREASE 

VAPOR  a  (OE6R)HOOK/BASKn 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

SHOTPEEN  SH  STEa  PART/MASK 

MASK  SMALL  COMPONENT  PART 
SHOT  PEEN  SHALL/HCD  PART 

UNMASK  MEDIUM  SIZE  CYL  ?m  OCC  50Z  FOR  SMALL  PART 
REN  RPL  ffftm  SIGN  OFF  DOC 


.53 

.000  .000 


.097  .023 

.08709 
.01001 
.136  .031 

.12630 
.01001 
.136  .002 

.12630 
.OiOOl 
.090  .001 


.01001 

.097  .001 

.08709 
.01001 
.278  .003 

.08183 
.16131 
.05067 
.01001 


CADMIUM  PIATE  SMALL  PART 


VAC  CAD  PLATE  SMALL  PART 


BAKE  SM  PMT  4HR/24HR  BAKE 


IRIDITE  SNMl  PART 
REM  RPL  PAPRHRK  SIGH  OFF  DOC 


14N0V84  2  YR  REVIEH  H/OCC  CHWGE  >  OLD  STD  <  .04 

18HAR85  DOW  GRADED  NOT  MRKET  BASKET 
18N0V8S  0MN6EB  SUBOPS  TO  NATCH  958  OLD  STD  .45 
25AUG85  SUBOP  0080  NEH  REQ.  OLD  STANDARD  .42 
J.CALDHELL  TECH  MANEAA 


.33 

.000 


.120 
.107 
.012 
.161 
.156 
.012 
.008 
.156 
.012 

.006  8.0 
.100 
.012 
.006 
.107 
.012 
.017 
.101 
.200 
.031 
.012 


22 


.5  30 


.3  2 


GRIT  BLAST 

.046  .011 

.058 

11 

• 

> 

.03668 

.045 

c 

.01001 

.012 

CAD  PUTE 

.102  .003 

.015 

3 

,09212 

.114 

C 

.01001 

.012 

VAC  CAD  SHALL  PART 

.068  .014 

,071 

1.0 

13 

.05856 

.072 

0 

.01001 

.012 

BAKE  AFTER  CAD  PLATE 

.090  .001 

.006  38.0 

1 

.08088 

.100 

n 

U 

.01001 

.012 

CHROMATE  CONVERSION(IRIDITE) 

.033  .008 

.040 

7 

.02362 

.029 

1 

f 

.01001 

.012 

I.V.D.  ALUMINUM  PLATE 

.230  .003 

.014 

1.0 

3 

I.V.D.  PLATE 

.22000 

.272 

:/ 

.01001 

.012 

ALOOINE  I.V.D.  ALUM  PLATE 

.230  .003 

.014 

3 

M.ODIHE 

.22000 

.272 

J 

.01001 

.012 

LABOR  STANDARD  HISTORY 

.000  .000 

.000 

0 

LABOR  STANDARD  OT  ^  Till  RESOURCE  STANDARD  ^D  METHOD  ANAL YSIS('^02/88  A-EOAAB-Wl-DY-MAS  PAGE  0001 

26337A  F15  HLB  R/H  HH  RCC  HKPRC  tfi4-22-3  8A224 

ER  TECH  S  S  H  F  PF  A/R  REV 

SUB  T  K  OR  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD  STD  A 

STEP  D  L  K  C  DC  ELEMENT  FACT  STORED  SUPPLEMENTAL  HOURS  TI«  HOURS  DLY  PCT  f 


^17  S 

E 

UP  EA  I 

1  J  88190 

,07 

0001 

UP  01 

15 

.00 

0010 

0024 

UP  01 

24 

1.00 

0010 

E 

RUB-CV-Dl 

1.00 

0020 

E 

RJP-PIHll 

1.00 

0026 

UP  01 

24 

.95 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PV-Rl 

1.00 

0028 

UP  01 

24 

.05 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-MI-Rl 

1.00 

0030 

UP  01 

24 

.05 

0010 

E 

ZCR-ST-S2 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0070 

UP  01 

24 

.05 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0O8S 

UP  01 

24 

.05 

0010 

E 

RHB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0090 

UP  01 

24 

.05 

0010 

E 

ZMA-CP-S2 

1.00 

0020 

E 

RPL-SP-Ml 

1.00 

0030 

N 

ZUM-a-02 

.50 

0040 

£ 

RJP-PH-Rl 

1.00 

0093 

UP  01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0097 

UP  01 

24 

.05 

0010 

E 

RHB-CB-Bl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0100 

UP  01 

24 

.05 

0010 

N 

.50 

0020 

E 

RJP-PH-Rl 

1.00 

0105 

OP  01 

24 

.05 

0010 

N 

.50 

0020 

E 

RJP-PH-Rl 

1.00 

0110 

UP  01 

24 

.05 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0130 

UP  01 

24 

.05 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0145 

UP  01 

24 

.05 

0010 

E 

RHB-CV-Dl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00  i 

0153 

UP  01 

24 

1.00 

0010 

E 

RHB-CB-Bl 

1.00  1 

0020 

E 

RJP-PH-Rl 

1.00 

0155 

UP  01 

24 

.90 

0010 

E 

ZPl-VC-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00  1 

A8A4107SS-200S 


JURY  BRACE  APEX  PIN. FIS  HAIN 
PART  NUHBER.'NSN 
1620003337138 
DEGREASE 


STRIP  CAD 


STRIP  ROST 
STRIP  RUST 
C 

STRIP  CHROME  SMALL  PART  O.D. 


BAKE  AFTER  ETCH 


DEGREASE 


SHOTPEEN  SH  STEEL  PART/MASK 


PREP  FOR  CHROME  SM  PART  O.D. 
PREP  FOR  CHRMOE 
C 

GRIT  BLAST 


CHROME  PLATE  SMALL  PART  O.D, 
CHROME  PLATE  SMALL  PART  O.D, 
C 

CHROME  PLATE  SMALL  PART  O.D, 
CHROME  PLATE  SMALL  PART  O.D, 
C 

BAKE  AFTER  CHROME  PLATE 


BAKE  AFTER  GRIND 


DEGREASE 


GRIT  BLAST 


VAC  CAD  SMALL  PART 


.60 

.04 

.000  .000 

.000 

0 

.097  .023 

.120 

20 

.08709 

.107 

.01001 

.012 

.136  .031 

.161  .5 

26 

.12630 

.156 

.01001 

.012 

.136  .002 

.008  .3 

1 

.12630 

.156 

,01001 

.012 

.186  .002 

.012  24.0 

2 

.17652 

.218 

.01001 

.012 

.090  .001 

.006  8.0 

1 

.08088 

.100 

.01001 

.012 

.097  .001 

.006 

1 

.08709 

.107 

.01001 

.012 

t278  *003 

.017 

3 

.06183 

.101 

.16131 

,200 

.05067 

.031 

.01001 

.012 

.365  .004 

.023 

4 

.35500 

.440 

.01001 

.012 

1 

.046  .001 

.003 

0 

.03668 

.045 

.01001 

.012 

.155  .002 

.010  24.0 

2 

.29000 

.179 

.01001 

.012 

.155  .002 

.010  24.0 

2 

.29000 

.179 

.01001 

.012 

.090  .001 

.006  8.0 

1 

.08088 

.100 

.01001 

.012 

.090  .001 

.006  8.0 

1 

.08088 

.100 

.01001 

.012 

.097  ,001 

.006 

1 

.08709 

.107 

.01001 

.012 

.046  .011 

.058 

10 

.03668 

.045 

.01001 

.012 

.068  .015 

.077  1.0 

13 

.05856 

,072 

.01001 

.012 

'Z(^0  i  ^ 


CAO  PtATE 


0160  UP  01 
0010  E 
0020  E 

0170  UP  01 

0010  E 

i  0020  E 

0175  UP  01 

0010  E 
0020  E 

0183  01 

0010  N 
0020  E 

0187  UP  01 

0010  N 
0020  E 

9000  UP  01 

0010 
0011 
0012 
0013 
0900 


24  ,05  CAO  PtATE 

ZPL-CD-SI  1.00  CA.'^'H  PLATE  SHAH  PARI  , 

RJP-PW-Rl  l.OO  REh'\A  PAPRURK  SIGN  OFF  DOC 
24  .05  BAKE  AFTER  CAD  PLATE 

ZPL-BK-Sl  1.00  BAKE  SH  PART  4HR/24HR  BAKE 
RJP-Plf-Rl  1.00  REK  RPL  PAPRURK  SIGN  OFF  DOC 

24  .95  CHROHATE  CONVERSION(IRIDITE) 

ZPL-IR-Sl  1.00  IRIDITE  SJW.L  PART 

RJP-Ptf-Rl  1.00  REM  RPL  PAPRURK  SIGH  OFF  DOC 

24  .05  I.V.D.  /U.UKIMJH  PLATE 

1.00  I.V.D.  PLATE 

RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC/ 

24  .05  ALODIIC  I.U.D.  ALUM  PLATE 

1.00  ALODINE 

RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC/ 

24  .01  LABOR  STANDARD  HISTORY 

13SEP83  NEU  INPUT-NO  OCC  FACTOR  HISTORY 
14N0V84  2  YR  REVIEU  U/OCC  CIMNGE  >  OLD  STD  <  .28 

18NAR8S  DOUK  GRADED  NOT  KARKH  BASKET 
26N0V8S  CHANGED  SUBOPS  TO  MATCH  958  OLD  STD  .19 
J.CALDUELL  TECH  HANEAA 


.102  .001 

.006 

1 

.09212 

.114 

.01001 

.012 

.090  .001 

.006  38.0 

1 

.08088 

.100 

.01001 

.012 

.033  .008 

.040 

7 

.02362 

.029 

.01001 

.012 

.230  .003 

.014  1.0 

2 

.22000 

.272 

.01001 

.012 

.230  .003 

.014 

2 

.22000 

.272 

.01001 

.012 

.000  .000 

.000 

0 

TO  INTERROGATE  LABOR  STANDARDS.  INPUT 

RCC  PRD  HROP  NR 
<— X X— > 

1234567890123456  ELSE  PUT  IN  END 


OPER 


LABOR  STAMMRI 
2A337A  FIS  M.6  R/H  HV 
TECH  S  S  «  F  PF  A/R  REV 


OPrT^IQN  RESOURCE  STANDARD  AND  HETHOO  ANALYSIS  V02/88 
RCC  NMPRC  Hn4-2^3 


SUB 

T 

K 

OR 

A 

FA 

SUPPORT 

OCC 

^'*'**“ 

STEP 

D 

L 

K 

C 

DC 

aEHENT 

FACT 

20 

S 

E 

UP 

EA 

B 

J  88196 

.82 

0001 

UP 

01 

00 

.00 

0010 

0020 

0050 

UP 

01 

24 

1.00 

-  DESCRIPTION  -- 


STORED 


SUPPLEHENTAL 


0010  E 
0020  E 


OOAO 


UP  01 


0010  E 
0020  E 


0070 


UP  01 


0010  E 
0020  E 


0080 


UP  01 


0010  E 
0020  E 


0090 


UP  01 


0010  E 
0020  E 


0100 


UP  01 


0010  N 
0020  E 


0110 


UP  01 


0010  N 
0020  E 


0120 


UP  01 


0010  N 
0020  E 


9000 


UP  01 


0010 

0011 

0012 

0900 


RUB-CV-Dl 

RJP-PV-Rl 

24 

ZCD-ST-Sl 

RJP-PM-Rl 

24 

ZCD-ST-Sl 

RJP-PV-Rl 

24 

RWB-CB-Bl 

RJP-Py-Rl 

24 

ZPL-VC-Sl 

RJP-PV-Rl 

24 

RJP-PW-Rl 

24 

RJP-P«-R1 

24 

RJP-P«-R1 

24 


PERCENT  ENGR  88.9  SPRING  F-15H 

PART  NWBER/NSN 

68A410725-1001  1620001323253 

68A410725-1002  1620001323209 

DEGREASE 

2.00  VAPOR  CL  (DEGR) HOOK/BASKET  OCC  2  EA  PARTS 
1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 
.95  STRIP  CAD 

2.00  STRIP  CAD  PLATE  SHALL  PART  OCC  2  EA  PARTS 
1.00  REN  RPL  PAPfiVBK  SIGN  OFF  DOC 
.05  STRIP  RUST 

2.00  OCC  2  EA  PARTS 

1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 
1.00  GRIT  BLAST 

2.00  BLAST  SH  PT  OR  BSKT  V/SH  PTSOCC  2  EA  PARTS 
1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 
.95  VAC  CAD  SHALL  PART 

2.00  VAC  CAD  PLATE  SHALL  PART  OCC  2  EA  PARTS 
1.00  REH  RPL  PAPRURK  SIGN  OFF  DOC 
.95  HOT  UATER  RINSE 

2.00  OCC  2  EA  PARTS 

1.00  REN  RPL  PAPRURK  SIGN  0^F  DOC 
.06  I.V.D.  ALUNINUH  PLATE 

2.00  OCC  2  EA  PARTS 

1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC/ 

.05  ALODINE  I.V.D.  ALUH  PLATE 

2.00  OCC  2  EA  PARTS 

1.00  REH  RPL  PAPRURK  SIGN  OFF  DOC/ 

.01  LABOR  STD  HISTORY 

13SEP83  NEU  IfWT-NO  OCC  FACTOR  HISTORY 
14N0V84  2  YR  REVIEU  U/OCC  CHANGE  >  OLD  STD  <  .02 

18N0V8S  CHANGED  OROPEO  DRY  FILM  NOT  REO  OLD  STD.  18 
J.CALDUELL  TECH  HAIEAA 


TO  INTERROGATE  LABOR  STANDARDS.  INPUT 

RCC  PRD  NRQP  NR 
<— K X~> 

1234567890123456  ELSE  PUT  IN  END 


A-E046B-HH1-DY-N45  PAGE  0001 
ifU  86224 

BASE  PFD  STB  A 

HOURS  TINE  HUJRS  DLY  PCI  C 


.92 

.75 

.000  .000 

.000 

0 

.184  .044 

.228 

25 

.08709 

.215 

.01001 

.012 

.262  .060 

.309 

.5 

34 

.12630 

.313 

.01001 

.012 

.262  .003 

.016 

.3 

2 

.12630 

.313 

.01001 

.012 

.083  .020 

.103 

11 

.03668 

.090 

.01001 

.012 

.127  .029 

.150 

1.0 

16 

.05856 

.145 

.01001 

.012 

.050  .011 

.059 

6 

.02000 

.049 

.01001 

.012 

.450  .005 

.028 

1.0 

3 

.22000 

.545 

.01001 

.012 

.450  .005 

.028 

3 

.22000 

.545 

.01001 

.012 

.000  .000 

.000 

0 

"7 


••  r 


LABCR  STAMMRC  -ATICN  STA^tPARD  AND  METPCD  ANALYSIS  05/26. 


253376  r 
-;R  TECH  3  s  y 

SL'B  T  K  tR 

STEt^  P  L  K 


05  NL5  R/H  Xy 
•  A/R  REV 
A  FA  EL'-nRT  QCC  /- 
C  DC  ELErtENT  FACT 


RCC  NNPRC 


- DESCRIP  I ICN - 

STORED  SUPPLEMENTAL 


'39  A-E0F6S-i«11-DY-AA5  PAGE  0001 

3  36224 

5ASE  PFD  STD  A 

'■lOLifiS  TIME  HOURS  CLV  PCT  C 


3  ;  38202  l.OO  PERCENT  CNSR  92,1 

'.V  ♦v'J 

63A41C633-1C10 
6eA41063o-l006  ■ 


PLA-E  COLLAR  TRUNNION 
PART  N'JMBER/NS^ 
162001F75356< 

1620010381837 


.76 

.000  .070 


0030  I'P  01 

24 

l.cc 

r'r'ic-r.^c^r 

♦  W7/  Ivi-w 

i 

0010  c 

'yi-ov-Di 

1  *oo 

VAFCR  C_  ;2E3R1HCCX/SASKF' 

.OS70? 

♦  107 

0C2C  E 

Rj?--’y-Ri 

1.00 

REM  RPL  PAPRNRK  SIGN  CF-  OJC 

.olOOl 

♦  ‘.f'  -  w 

0040  UP 

01 

24 

.95 

STRIP  CAD 

.136  .031 

.161 

V  'v  t  -v  :: 

ZCI"ST-31 

1 . 10 

STRIP  CAT.  plate  SNAL.  F6RT 

.12630 

4  *w‘0 

0C20  3 

RJ'--y-Rl 

1 . 00 

REM  "'L  '"APRiRK  SI3N  3-  DOC 

.01001 

♦  Viii 

0050  UP 

01 

^  4 

.05 

STRIP  RUST 

.136  .002 

♦  O^^S 

OCIO  1 

«<  Ji 

1.00 

strip  rust 

.12630 

,156 

0020  E 

RUP-C'y-R! 

1 .00 

REM  RPL  F'APRWRK  SIGN  OFF  DCC 

.01001 

.012 

0120  UP 

01 

24 

,05 

BAKE  AFTER  ETCH 

AAf 

«V7‘;  ♦K/Vl 

..006 

0010  E 

Zf L-BK-31 

l.OC  BAKE  SK  PART  iP,R/24:nR  SAKE 

.OSCSP 

.110 

0G20  Z 

R.;?-'-y-Rl 

l.Oil 

REM  RPL  PAppySK  SIGN  ORp  DCC 

.01001 

.012 

0140  UP 

01 

24 

.05 

-EGREAsE 

.097  .001 

.006 

^  0010  E 

Ry?-c'j-Pi 

l.OC 

UAP'IR  CL  {DEGRlMnCK/SASKEP 

.03709 

.107 

O0'20 

R  .'P-'V-PI 

1.00 

REM  -Pi  PAPRyPY  STRM  Cpp  pQC 

^  «  A  4 

♦  i;  i  yul 

‘  i  U 

n' 

24 

•  '.'5 

3H0TPEEN  SM  :T-r;_  PilRI/hASK 

•  2^-3  *C03 

♦  V./ 

OOLO  E 

ZNA-CP-S2 

1.00 

M4£K  EMAIL  COMFCNENT  PART 

■SOM  '■'T 
» vOiw-^ 

*  .>  * 

*  *'J  X 

0020  - 

RPL-3P-M1 

1.00 

2HG’  PEEN  SMALL/HED  =ART 

• lol^l 

,200 

0030  N 

2UM-'L-02 

♦  30 

■JNMASX  MEDIUM  SIZE  CYL  PART  OCC  50?  FCR  SMALL  PART 

.05067 

.031 

0040  E 

RJP-PV-Rl 

1,00  REM  R’^L  PA?4'yRK  SiGH  GF!^  DOC 

.01001 

«Y  «  ri 

0160  UP 

01 

24 

1.00 

SnOTPEEN  biM  STEEL  paRT/MASK 

♦  w  /  0  **,6/ 

7  'C 

« 

vOlO  ; 

Z:iA-CP-S2 

X » W 

MASK  SMALL  CCMPGNEN*  PAST 

".''N  •»- 
♦  y  w  I  C 1,; 

in 

*  i«l 

0020  E 

r;PL-R?-Ml 

1.00  SHOT  PEEN  SMALL/MED  PART 

.16131 

.200 

0030  H 

zum-:l-02 

,50 

UNMASK  MEDIUM  SIZE  CYL  -ART  OCC  502  FSR  SMALL  PART 

♦ j06/ 

.031 

0040  E 

Rjp-?y-Ri 

l.'OO 

REM  R^'L  PAFP'LRK  SIGN  OFF  DCS 

.01001 

.012 

^  w  ^  li  1 ' 

r* 

VA 

t 

wT 

1 . 00 

GRIT  DLAS: 

,04a  .oi; 

.•053 

001 0  E 

pyB-Cs-51 

1.00  BLAST  SM  PT  OR  3SKT  V/SH  ?’3 

•  n 

I vOOOO 

■*  *C 
♦  V*-i 

0020  E 

r»  r,u 

Aw*r-r»“'-u 

1.00  REM  RPL  PAPF.yRK  SUN  GRp  DOC 

.01001 

02'0  UP 

24 

♦  V 

r.l  ♦ 

♦  -  '  /  iL  IV  J  - 

.OOo 

0010  E 

ZPL-CD-Sl 

1.00 

CADMIUM  PLATE  SMALL  FAR" 

.09212 

.114 

0020  E 

Rj=>-py-Ri 

1,00 

REM  RPL  PAPRL'RK  SIGN  0"  DGC 

.01001 

.012 

02Sv  UP 

01 

24 

■'C 
♦  Wv 

BAKE  AFTER  CAD  PLATE 

.090  ,:oi 

.006  : 

0010  E 

ZF'L'SK'Sl 

1.00  3AKE  3M  PART  4N,R/24H;;  SAKE 

.OoOSG 

•  ICO 

0020  E 

1,00 

REM  RPL  pflpRyRK  SIGN  y'  DCC 

.01001 

'  I  'M 

OE’C  L's 

01 

24 

.05 

■•'••i-.nyA-r'-  rni.i'^piCT'MKi; 

Lt  -A'ji  tn  1 .  '..rvn  V  1  wi4  \  »}'  X  i  1  w  < 

#WvO  lOCv 

.002 

OCIO  E 

Irt-TR-Sl 

1.00 

IRII'ITE  SMALL  PAST 

.02362 

.029 

0020  E 

Rjp-?y-Ri 

1.00 

REM  RF'L  PAPRNRK  SIGN  CFP  D.OC 

.01001 

.012 

0330  UP 

01 

24 

■'.e 

•  'v«y 

I.V.Ii.  ALUMINUM  PLATE 

.•;oC  ivGo 

■'ll 

1 

•Oil  9 

1.00 

I.U.D.  ?LA"E 

.22000 

^  -020 

r:='-ph-R'! 

4  •  A 

i  *  y,v 

REM  RPL  FAPPyRK  SIGN  CP'"  DGC/ 

.01.001 

.012 

1^40 

•01 

« 

.05 

ALQDDNE  1.0.2.  ALUM  PLATE 

.230  .003 

•Y  I  » 

♦  V*.** 

0010  V 

l.OC 

-ALD'DINE 

.22000 

71^ 

".JP-^U-Rl 

1.00 

(^C-4  C,-'  PA'C'J'.V  C-'V  r"  ■'nr/ 

.01001 

'  4 

iL. 

'’oco  ']?  01 

00 

! .  00 

L4R0R  ■GT.V'.DA-n  ,Pl3"0Rr 

lOO'O  ,001 

.000 

2  AUGUST  08  I'lriAL  INPUT, 'NP;  uO’^KLOA: 


0 


0010 

oeoo 

09CC 


KJSrsV  COC?  HrtNEL  7-3357 
22  'iftR  INIT'^.L  IN7-JT  :iRP  II 
ALSEPJ  rARiiiOCD  MAN?-  7-3783 


TO  WTERRCGATS  '.ArGR  STANCARDS.  INPG* 
RCC  ='RD  NRO'^  NR 

i:34567t9012'“wt  7’-SE  '“JT  IN  END 


LABOR  STANDARD  OPT'^'IION  RESOURCE  STANIWU)  MD  NETHOD  ANALYSIS  (^/02/88  A-EOAAB-HHl-DY-iMS  PAGE  0001 
26337A  FIS  NLG  R/H  HU  RCC  IDTRC  <k,^22-3  8A22A 

ER  TECH  S  S  H  F  PF  A/R  REV 

SUB  T  K  «  A  FA  SUPPORT  OCC  < - DESOaPTIOM - >  BASE  PFD  STD  A 

STEP  D  L  K  C  DC  ELEHENT  FACT  STORED  SUPPLFHEMTAL  HOURS  TIHE  HOURS  XY  PCT  C 


j26  E 

N 

UP  EA  B  J  88202 

.05 

0001 

UP  01 

00 

.00 

0010 

0024 

UP  01 

24 

1.00 

0010 

E 

RHB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0023 

UP  01 

24 

.95 

0010 

E 

RUB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0028 

UP  01 

24 

.05 

0010 

E 

RHB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0030 

UP  01 

24 

1.00 

0010 

E 

ZCR-ST-S2 

.34 

0020 

E 

RJP-PU-Rl 

1.00 

0040 

UP  01 

24 

1.00 

0010 

E 

ZCR-ST-Sl 

.34 

0020 

E 

RJP-PW-Rl 

1.00 

0045 

UP  01 

24 

1.00 

0010 

E 

ZCR-ST-Sl 

.34 

0020 

E 

RJP-PU-Rl 

1.00 

OOSO 

UP  01 

24 

1.00 

0010 

E 

ZCR-ST-Sl 

.50 

0020 

E 

RJP-PH-Rl 

1.00 

0030 

UP  01 

24 

1.00 

0010 

E 

ZCR-ST-Sl 

.50 

0020 

E 

RJP-PU-Rl 

1.00 

0120 

UP  01 

24 

1.00 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0135 

UP  01 

24 

1.00 

0010 

E 

RWB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0140 

UP  01 

24 

1.00 

0010 

E 

ZMA-CP-S2 

1.00 

0020 

E 

RPL-SP-Ml 

1.00 

0030 

N 

ZUM-a-02 

.50 

0040 

E 

RJP-PU-Rl 

1.00 

0143 

UP  01 

24 

1.00 

0010 

N 

1.00 

0020 

E 

RJP-PU-Rl 

1.00  1 

0147 

UP  01 

24 

1.00 

0010 

E 

RUB-CB-Bl 

1.00  1 

0020 

E 

RJP-PU-Rl 

1.00 

0150 

UP  01 

24 

1.00 

0010 

N 

1.00 

0020 

E 

RJP-PU-Rl 

1.00  1 

0155 

UP  01 

24 

1.00 

0010 

E 

ZPL-BK-Sl 

1.00  1 

0020 

E 

RJP-PU-Rl 

1.00 

0157 

UP  01 

24 

1.00 

0010 

N 

1.00 

0020 

E 

RJP-PU-Rl 

1.00  1 

68A410790-2001 


RICH  PRESSURE  PISTON  FISH 
PART  NUHBER/N.S.N. 
1A20003654003 
lEGREASE 


KGREASE 


K6REASE 


STRIP  CHROME  SMAU  PART  O.D. 


STRIP  CHROME  SMAU  PMT  I.D. 


STRIP  CHROME  SMAli  PART  I.D. 


STRIP  NICKEL  SMAU  PART 
OCC.  2EA.  OPERATIONS 
C 

STRIP  NICKEL  SMALL  PART 
OCC.  2EA.  OPERATIONS 
C 

BAKE  AFTER  ETCH 


DEGREASE 


SHOTPEEN  SM  STEEL  PART/JWSK 


PREP  FOR  CHROME  SM  PART  O.D. 
PREP  FOR  CHRMOE 
C 

GRIT  BLAST 


CHROME  PLATE  SMAU  PART  O.D. 
CHROME  PLATE  SMALL  PMT  O.D. 

BAKE  AFTER  CHROME  PLATE 


PREP  FOR  CHROME  SM  PART  I.D. 
PREP  CHROME  I.D. 


5.53 

.27 

.000  .000 

.000 

.097  .023 

.120 

.08709 

.107 

.01001 

.012 

.097  .022 

.114 

.08709 

.107 

.01001 

.012 

.097  .001 

.003 

.08709 

.107 

.01001 

.012 

.070  .017 

.087  24.0 

.17352 

.074 

.01001 

.012 

.092  .022 

.115  24.0 

.24234 

.102 

.01001 

.012 

.092  .022 

.115  24.0 

.24234 

.102 

.01001 

.012 

.131  .031 

.133  40.0 

.24234 

.150 

.01001 

.012 

.131  .031 

.133  40.0 

.24234 

.150 

.01001 

.012 

.090  .022 

.113  8.0 

.08088 

.100 

.0100] 

.012 

.097  .023 

.120 

.08709 

.107 

.01001 

.012 

.278  .037 

.345 

.08183 

.101 

.13131 

.200 

.05037 

.031 

.01001 

.012 

.335  .088 

.453 

.35500 

.440 

.01001 

.012 

.043  .011 

.058 

.03338 

.045 

.01001 

.012 

.300  .072 

.372  24.0 

.29000 

.359 

.01001 

,ri2 

.090  .022 

.113  8.0 

.08088 

.100 

.01001 

.012 

.480  .115 

.595 

.47000 

.582 

.01001 

.012 

1 


0158  UP  01 

0010  E 
0020  C 

0160  UP  01 


0010 

N 

1  0020 

E 

^170 

UP  01 

0010 

E 

0020 

E 

0200 

UP  01 

0010 

E 

0020 

E 

0203 

UP  01 

0010 

N 

0020 

E 

0207 

UP  01 

0010 

E 

0020 

E 

0210 

UP  01 

0010 

N 

0020 

E 

0214 

UP  01 

0010 

E 

0020 

E 

0216 

UP  01 

0010 

N 

0020 

E 

0218 

UP  01 

0010 

E 

0020 

E 

|P220 

UP  01 

f  0010 

N 

0020 

E 

0230 

UP  01 

0010 

E 

0020 

E 

0255 

UP  01 

0010 

E 

0020 

E 

0265 

UP  01 

0010 

E 

0020 

E 

0275 

UP  01 

0010 

E 

0020 

E 

0280 

UP  01 

0010 

E 

0020 

E 

0290 

UP  01 

0010 

E 

0020 

E 

0295 

UP  01 

0010 

E 

0020 

E 

0303 

UP  01 

.  0010 

>  N 

1  0020 

E 

0307 

UP  01 

0010 

N 

0020 

1  E 

24 

RUB-CB-Bl 

RJP-f«-fil 

24 

RJP-P8-R1 

24 

ZPL-BK-Sl 

24 

ZPL-BK-Sl 

RJP-PW-Rl 

24 

RJP-PU-Rl 

24 

RUB-CB-Bl 

RJP-PU-Rl 

24 

RJP-PU-Rl 

24 

ZPL-BK-Sl 

RJP-PU-Rl 

24 


RJP-PU-Rl 

24 

RUB-CB-Bl 

RJP-PU-Rl 

24 

RJP-PU-Rl 

24 

ZPL-BK-Sl 

RJP-PU-Rl 

24 

ZPL-BK-Sl 

RJP-PU-Rl 

24 

RUB-CV-Dl 

RJP-PU-Rl 

24 

RUB-CB-Bl 

RJP-PU-Rl 

24 

ZPL-CD-Sl 

RJP-PU-Rl 

24 

ZPL-BK-Sl 

RJP-PU-Rl 

24 

ZPL-IR-Sl 

RJP-PU-Rl 

24 

RJP-PU-Rl 

24 

RJP-PU-Rl 


1.00  CRH  BLAST 

1.00  PT  OR  BSKT  U/SR  PTS  C 

1.00  REM  ..  L  PAPRURK  SI6II  OFF  DOC 

1,00  CHROME  PLATE  SMAU  PART  I.D. 

1,00  CHROME  PLATE  SMAU  PART 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
1,00  BAKE  AFTER  CHROME  PLATE 

1.00  BAKE  SM  PART  4HR/24HR  BAKE 
1.00  R21  RPL  PAPRURK  SIGN  CTF  DOC 
.25  BAKE  AFTER  6RIND 

1.00  BAKE  SM  PART  4HR/24HR  BAKE 
1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
1.00  PREP  FOR  NICKa 

1.00  PREP  FOR  NICKa  SMALL  PART 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
1,00  GRIT  BLAST 

1.00  BLAST  SM  PT  OR  BSKT  V/SM  PTS 
1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
1,00  Nicxa 

1.00  NICKa  PLATE  SMLL  PART 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
1.00  BAKE  AFTER  NICKa 

1.00  BAKE  SM  PART  4HR/24HR  BAKE 
1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
1.00  PREP  FOR  NICKa 

1.00  PREP  FOR  NICKa  SMALL  PART 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
1,00  grit  BLAST 

1.00  BLAST  SM  PT  OR  BSKT  V/SM  PTS 
1.00  REM  RPL  PAPRURK  SIGN  OFF  IWC 
1,00  NICKEL 

1,00  NICKa  PLATE  SHALL  PART 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
1,00  BAKE  A^R  NICKa 

1.00  BAKE  SM  PART  4HR/24HR  BAKE 
l.OO  REM  RPL  PAPRURK  SIGN  OFF  DOC 
,25  BAKE  AFTER  GRIND 

1.00  BAKE  SM  PART  4HR/24HR  BAKE 
1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 
1,00  DEGREASE 

1.00  VAPOR  a  (DEGR)HOOK/BASKET 
1.00  REM  Ra  PAPRURK  SIGN  OFF  DOC 
1,00  GRIT  BLAST 

1.00  BLAST  SM  PT  OR  BSKT  V/SM  PTS 
1.00  REM  RPL  PAPRWK  SIGN  (^F  DOC 
,95  CAD  PLATE 

1.00  CADMIUM  PLATE  SHALL  PARI 
1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
,95  BAKE  AFTER  CAD  PLATE 


1.00  BAKE  SM  PART  4W/24HR  BAKE 
1.00  REM  RPL  PtfRURK  SIGN  OFF  DOC 

.95  CHROMATE  CONVERSIONdRIDITE) 

1.00  IRIDITE  SMLL  PART 
1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 
,05  I.V.D.  aUMINUM  PLATE 

1,00  I.V.D.  aATE 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC/ 

.05  ALODINE  I.V.D.  ALUM  PLATE 

1.00  ALODINE 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC/ 


.046  .011 

.058 

.03668 

.045 

.01001 

.012 

.330  .079 

.409  30.0 

.32000 

.396 

.01001 

.012 

.090  .022 

.113  8.0 

.08088 

.100 

.01001 

.012 

.090  .005 

.028  8.0 

.08088 

.100 

.01001 

.012 

.160  .038 

.198 

.15000 

.186 

.01001 

.012 

.046  .011 

.058 

.03668 

.045 

.01001 

.012 

.270  .065 

.335  24.0 

.26000 

.322 

.01001 

.012 

.090  .022 

.113  38.0 

.08088 

.100 

.01001 

.012 

.160  .038 

.198 

.15000 

.186 

.01001 

.012 

.046  .011 

.058 

.03668 

.045 

.01001 

.012 

.270  .065 

.335  24.0 

.26000 

.322 

.01001 

.012 

.090  .022 

.113  38.0 

.08088 

.100 

.01001 

.012 

.090  .005 

.028  8.0 

.08088 

.100 

.01001 

.012 

.097  .023 

.120 

.08709 

.107 

.01001 

.012 

.046  .011 

.058 

.03668 

.045 

.01001 

.012 

.102  .023 

.120 

.09212 

.114 

.01001 

.012 

.090  .021 

.107  38.0 

.08088 

.100 

.01001 

.012 

.033  .008 

.040 

.02362 

.029 

.01001 

.012 

.230  .003 

.014  1.0 

.22000 

.272 

.01001 

.012 

.230  .003 

.014 

.22000 

.272 

.01001 

.012 
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2 


1 


4 


1 


6 


2 


4 


1 


6 


2 


1 


2 


1 


2 


2 


1 


0 


0 


UP  00  24 


.000  .000 


.000 


0 


0001 

0900 


.01  LABOR  STANDARD  HISTORY 

2BAr'?:3  IHITAL  INPUT  ESTAHATE  TI?E  NEU  HORK  REQUr?* 
J.CALDHELL  TECH  MANEL  ' 


^INTERROGATE  LABOR  STANDARDS.  INPUT 


RCC  PRD  NROP  NR 
<™X - X~> 

1234SA7B9012345A  aSE  PUT  IN  END 

7 


% 


7452IA 
TECH  S  S 
T  K 
STP  D  L 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  METHOD  ANALYSIS  02/01/88  A-E04AB~NN1-DY-H45 


STRUT  ASSY  C-141  lU  RCC  HNPRC  4S2-59-3  81174 

H  F  PF  A/R  REV 

#R  A  FA  SUPPORT  OH  < - DESCRIPTION - >  BASE  PFD  STD 

K  C  DC  aEHENT  FACT  STORED  SUPPLEMENTAL  HOURS  TIME  HOURS 


PA6E  0001 


A 

DLY  PCTC 


XNPRC  S 

X  UP 

EA  B 

J  84194 

1.00  PERCENT  ENGR  99.9 

PLATE  RISC  STRUT  PARTS  407 

.64 

.64 

0001 

UP 

01 

00 

.00 

PART  NUHBER/NSN 

.000  .000 

.000 

0010 

36A000S-141 

1A2000187744S 

0010 

UP 

01 

24 

1.00 

ALL  PLATING  PROCESSES 

.519  .125 

.644 

0010 

E 

ZPl-MS-Sl 

1.00  PLATE  RISC  PARTS  AV6E  STRUT 

.51947 

.644 

0700 

< 

9000 

UP 

01 

24 

.01  ' 

LABOR  STANDARD  HISTORY 

.000  .000 

.000 

0010 

PRIOR  HISTORY  ON  00-ALC  494  FORM 

0020 

27JUN83  UPDATE  OPERATION  <OLD  STD>  .AO 

0021 

27DEC84  2  YR  REVIEW  H/  NO  CHANGE 

0900 

JENSEN 

MANEL  732S5 

TO  INTERROGATE  LABOR  STANDARDS,  INPUT 

RCC  PRO  NRQP  NR 
<— X X— > 

123456789012345A  ELSE  PUT  IN  END 


PAGE  0001 


LABOR  STANOMO)  OPERATION  RESOUCE  STANlMiO  AND  HETHOB  ANALYSIS  02/01/88  A-E046B-fHl-Dr-fl45 
74521A  STRUT  ASST  C-141  NL6  RCC  NNPfiC  4S2-59-3  81174 

TECH  S  S  H  F  PF  A/R  REV 


^  T  K 

STEP  D  L 

OR  A  FA  SUPPORT 

K  C  DC  ELENENT 

OCC  < - DESCRIPTION - > 

FACT  STORES  SUPPLEHENTAL 

BASE  PFD 
HOURS  TINE 

STB 

HOURS 

A 

DLY  PCT  C 

RC501  S 

N 

UP 

EA  B 

J  84194 

1.00  PERCENT  EN6R  67.9  PLATE  OUTER  CYL  C141  NL6  407 

3.58 

3.58 

0001 

UP 

00 

00 

.00  PART  NUHBER/NSN 

.000  .000 

.000 

0 

0010 

3661090-119  1620004419763 

00S5 

UP 

01 

24 

1.00  DEGREASE 

.115  .028 

.143 

4 

0010 

E 

RPL-DE-Ll 

.75  DEGREASE  LARGE  PART  OR  6ASKT  PRORATED  FOR  SMLL  PART 

.14095 

.131 

0020 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC 

.01001 

.012 

OOAO 

UP 

01 

24 

.95  STRIP  CAD 

.136  .031 

.161 

.5 

4 

0010 

E 

ZCD-ST-Sl 

1.00  STRIP  CAD  PLATE  SHALL  PART 

.12630 

.156 

0020 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC 

.01001 

.012 

OOAS 

UP 

01 

24 

.05  STRIP  RUST 

.136  .002 

.008 

.3 

0 

0010 

E 

ZCD-ST-Sl 

1.00  STRIP  RUST 

.12630 

.156 

0020 

E 

RJP-PV-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC 

.01001 

.012 

0071 

UP 

01 

24 

.05  REHOVE  KETAL  SPRAY 

.326  .004 

.020 

1 

0010 

E 

RPL-SB-L2 

1.00  SANDBLAST  LARGE  PART  -  HOIST 

.31693 

.392 

0020 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC, 

.01001 

.012 

0072 

UP 

01 

24 

.05  BAKE  4  HRS 

.171  .002 

.011 

8.0 

0 

0010 

E 

ZPL-BK-Hl 

1.00  BAKE  HED/LRG  SIZE  PART  , 

.16175 

.200 

0020 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC, 

.01001 

.012 

007A 

UP 

01 

24 

.05  DEGREASE 

.115  .001 

.007 

0 

0010 

E 

RPL-DE-Ll 

.75  DEGREASE  LARGE  PART  OR  BASXT  PRORATED  FOR  SHALL  PART 

.14095 

.131 

0020 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC 

.01001 

.012 

^r<)78 

UP 

01 

24 

.39  STRIP  CHROHE  FRQH  TRUNNION 

.098  .009 

.048  24.0 

1 

0010 

E 

ZCR-ST-N2 

.25  STRIP  CHROHE  OD  HED/LRG  PART4  EA  AREAS  AT  A  TIHE 

.35303 

,109 

0900 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC, 

.01001 

.012 

0080 

UP 

01 

24 

.50  STRIP  CHROHE  FROH  COLLAR 

.098  .012 

.061  24.0 

2 

0010 

E 

ZCR-ST-H2 

.25  STRIP  CHROHE  OD  HED/LRG  PART4  EA  AREAS  AT  A  TINE 

.35303 

.109 

0900 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC, 

.01001 

.012 

0090 

UP 

01 

24 

.05  STRIP  CHROHE  UPPER  BORE 

.098  .001 

.006  24.0 

0 

0010 

E 

ZCR-ST-H2 

.25  STRIP  CHROHE  d  HEDARG  PMiT4  EA  AREAS  AT  A  TIHE 

.35303 

.109 

0900 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRX  SIGN  OFF  DOC, 

.01001 

.012 

0100 

UP 

01 

24 

.11  STRIP  CHROHE  LOHER  BORE 

.098  .003 

.013 

0 

0010 

E 

ZCR-ST-H2 

.25  STRIP  CHROHE  OB  HEDAR6  PART4  EA  AREAS  AT  A  TIHE 

.35303 

.109 

0900 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC, 

.01001 

.012 

0290 

UP 

01 

24 

.89  BAKE  tfTER  ETCH 

.171  .037 

.190 

8.0 

5 

0010 

E 

ZPL-BK-Hl 

1.00  BAKE  HED/LRG  SIZE  PART  , 

.16175 

.200 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRX  SIGN  OFF  DOC, 

.01001 

.012 

0305 

UP 

01 

24 

.05  DEGREASE 

.115  .001 

.007 

0 

0010 

E 

RPL-DE-Ll 

.75  DEGREASE  LARGE  PART  OR  BASXT  PRORATED  FOR  SHALL  PART 

,14095 

.131 

0020 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC 

.01001 

.012 

0310 

UP 

01 

24 

.39  SHOTPEEN  ALL  SURFACES 

.035  .003 

.017 

0 

0010 

E 

RPL-SP-Hl 

.16  SHOT  PEEN  SHALL/HED  PART  7  EA  AREAS  AT  A  TIHE 

.16131 

.032 

0020 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC, 

.01001 

.012 

0313 

UP 

01 

24 

.22  SHOTPEEN  FILLER  PLUG  HOLE 

.032  .002 

.009 

0 

0010 

E 

RPL-SP-Hl 

.14  SHOT  PEEN  SHALL/HED  PART  7  EA  AREAS  AT  A  TIHE 

.16131 

.028 

0020 

E 

RJP-PH-Rl 

1.00  REH  RPL  PM>RHRX  SIGN  OFF  DOC, 

.01001 

.012 

^1^320 

UP 

01 

24 

.44  SHOTPEEN  TRUNION  JOURNM.S 

.032  .003 

.018 

0 

0010 

E 

RPL-SP-Hl 

.14  SHOT  PEEN  SHALL/HED  PART  7  EA  AREAS  AT  A  TIHE 

.16131 

.028 

0020 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC, 

.01001 

.012 

vi30 

UP 

01 

24 

.50  SHOTPEEN  FLANGE  RADIUS 

.032  .004 

.020 

1 

0010 

E 

RPL-SP-Hl 

.14  SHOT  PEEN  SH^L/HED  PMT  7  EA  AREAS  AT  A  TIHE 

.16131 

.028 

0020 

E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRX  SIGN  OFF  DOC, 

.01001 

.012 

0335 

UP 

01 

24 

.44  SHOTPEEN  STEERING  FLANGE 

.032  .003 

.018 

0 

0010 

E 

RPL-SP-Hl 

.14  SHOT  PEEN  SHAUTHEO  PART  7  EA  AREAS  AT  A  TIHE 

.16131 

,.028 

0020 

E 

0340 

UP 

01 

0010 

0020 

E 

E 

u350 

UP 

01 

0010 

E 

0020 

E 

0360 

UP 

01 

0010 

E 

0020 

E 

0370 

UP 

01 

0010 

E 

0020 

E 

0373 

UP 

01 

0010 

N 

0020 

E 

0377 

UP 

01 

0010 

E 

0020 

E 

0380 

UP 

01 

0010 

0030 

N 

0040 

E 

0383 

UP 

01 

0010 

N 

0020 

E 

0387 

UP 

01 

0010 

0020 

E 

E 

390 

UP 

01 

0030 

N 

0040 

E 

0395 

UP 

01 

0010 

E 

0020 

E 

0397 

UP 

01 

0010 

M 

0020 

E 

0398 

UP 

01 

0010 

E 

0020 

E 

0400 

UP 

01 

0030 

H 

0040 

E 

0403 

UP 

01 

0010 

N 

0020 

E 

0407 

UP 

01 

0010 

E 

0020 

E 

0410 

UP 

01 

0030 

N 

0040 

^  0010 

E 

E 

UP 

01 

0020 

E 

0540 

UP 

01 

0010 

E 

0020 

E 

0555 

UP 

01 

RJP-PV-Rl 

24 

RPL-SP-Hl 

RJP-PH-Rl 

24 

RPL-SP-Hl 

RJP-PH-Rl 

24 

RPL-SP-Ml 

RJP-py-Rl 

24 

RPL-SP-Hl 

RJP-Py-Rl 

24 

RJP-P«-R1 

24 

RPL-SB-H2 

RJP-py-Rl 

24 


RJP-py-Rl 

25 

RJP-py-Rl 

24 

RPL-SB-H2 

RJP-py-Rl 

24 

RJP-Py-Rl 

24 

ZPL-BK-Hl 

RJP-Py-Rl 

24 

RJP-Py-Rl 

24 

RPL-SB-H2 

RJP-py-Rl 

24 

Rjp-py-Ri 

24 

BJP-Py-Rl 

24 

RPL-SB-H2 

RJP-Py-Rl 

24 

RJP-py-Rl 

24 

ZPL-BK-Hl 

RJP-py-Rl 

24 

ZPL-BK-Hl 

RJP-py-Rl 

24 


.50  BAKE  HED/LRG  SIZE  PART 


.50  BAKE  HED/IRS  SIZE  PMT 
1.00  REH  an.  PAPRyRK  SIGN  OF 
.78 

1.00  BAKE  KB/LRG  SIZE  PART 
1.00  REH  VI  PAPRWRK  SIGN  OF 
.05 


oc. 

.01001 

.012 

SHOTPEEH  COLLAR  JOURNAL 

.032  .004 

.023 

7  EA  AREAS  AT  A  TIHE 

.16131 

.028 

X, 

.01001 

.012 

SHOTPEEN  UPPER  BORE 

.032  .003 

.016 

9  EA  AREAS  AT  A  TIHE 

.16131 

.028 

OC, 

.01001 

.012 

SHOTPEEN  LOUER  BORE 

.032  .001 

.004 

9  EA  AREAS  AT  A  TIHE 

.16131 

.028 

X, 

.01001 

.012 

SHOTPEEN  UPPER  CHAHBER 

.032  .001 

.007 

9  EA  AREAS  AT  A  TIHE 

.16131 

.028 

X, 

.01001 

.012 

PREP  FOR  CHROHE 

.370  .029 

.151 

PRORATED  OVER  2  PREPS 

.36000 

.446 

X 

.01001 

.012 

GRIT  BLAST  FOR  CHROHE 

.060  .005 

.025 

BPRORATED  OVER  2  BLASTS 

.10130 

.063 

X 

.01001 

.012 

CHROHE  PLATE  TRUN  JRNLS 

.305  .024 

.125  24.0 

CHROHE  PLATE 

.59000 

.365 

X, 

.01001 

.012 

PREP  FOR  CHROHE 

.720  .050 

.252 

PREP  FOR  CHROHE 

.71000 

.887 

X 

.01001 

.012 

GRIT  BLAST  FOR  CHROHE 

.060  .004 

.021 

B 

.10180 

.063 

X 

.01001 

.012 

CHROHE  PLATE  COLLAR  JOURNM. 

.600  .040 

.208  24.0 

CHROHE  PLATE 

.59000 

.731 

x, 

.01001 

.012 

BAKE  AFTER  CHROHE 

.090  .007 

.037  8.0 

t 

.16175 

.100 

C, 

.01001 

.012 

PREP  FOR  CHROIC 

.365  .029 

.149 

PREP  FOR  CHROHE 

.71000 

.440 

X 

.01001 

.012 

GRIT  BLAST  FOR  CHROHE 

.060  .005 

.025 

B 

.10180 

.063 

C 

.01001 

.012 

CHROHE  PLATE  UPPER  BORE 

.305  .024 

.125  30.0 

CHROHE  PLATE 

.59000 

.365 

c, 

.01001 

.012 

PREP  FORH  CHROME 

.365  .015 

.077 

PREP  FOR  atm 

.71000 

.440 

c 

.01001 

.012 

GRIT  BLAST  FOR  CHROIC 

.060  .002 

.013 

B 

.10180 

.063 

C 

.01001 

.012 

CHROHE  PLATE  LOUER  BORE 

.305  .012 

.064  30.0 

CHROHE  PLATE 

.59000 

.365 

c, 

.01001 

.012 

BAKE  AnER  ClfiOHE 

.090  .007 

.037  8.0 

f 

.16175 

.100 

C, 

.01001 

.012 

BAKE  AFTER  GRIND 

.171  .032 

.166  8.8 

f 

.16175 

.200 

C, 

.01001 

.012 

DEGREASE 

.115  .001 

.007 

0010  E  RPt.-DE-Ll  ,75  DEGREASE  LARCE  PART  OR  8AS1CT  PRORATED  FOR  SMALL  PART  ,14095  ,131 

0020  E  RJP-PW-Rl  1,00  REM  HPL  PAPRWRK  SIGN  OFF  DOC  ,01001  ,012 


^W66 

UP  01 

24 

,05 

BRUSH  TEHPER  ETCH 

.105  .001 

.007 

0 

0010  E 

RLG-RS-Bl 

1,00  BRUSH  PUTE  SPOT  OR  HOLE 

t 

.09546 

.118 

0020  E 

RJP-PH-Rl 

1,00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0568 

UP  01 

24 

,94 

GRIT  BLAST  PRIOR  TO  CAD 

.086  .019 

.101 

3 

0010  E 

RPL-SB-N2 

,75  SANDBLAST  NED  PART  HALK-IN  BPRORATED  SHALL  PART 

.10180 

.094 

0020  E 

RJP-PH-fil 

1,00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0570 

UP  01 

24 

.94 

CAD  PLATE 

.620  .140 

.723 

20 

0030  E 

ZPL-CD-Nl 

1,00  CADHIUM  PLATE  HEDIUH  PART 

f 

.61058 

.757 

0040  E 

RJP-PH-Rl 

1,00  REH  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0580 

UP  01 

24 

,94 

BAKE  AFTER  CAD 

.171  .039 

.200  38.0 

6 

0010  E 

ZPL-BK-Nl 

1,00  BAKE  HED/LR6  SIZE  PART 

f 

.16175 

.200 

0020  E 

RJP-PH-Rl 

1,00  REH  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0585 

UP  01 

24 

.94 

IRIDITE 

.106  .024 

.124 

3 

0010  E 

ZPL-IR-Nl 

1.00  IRIDITE  HEDIUH  PART-HOIST 

f 

.09635 

,119 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0590 

UP  01 

24 

1.00 

BLAST  TO  REHOVe  CORROSIOH 

.092  .022 

.115 

3 

0010  E 

ZLG-BC-03 

1.00  BLAST  aEAN  HED  STRUT  PART 

.08290 

.102 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0603 

UP  01 

24 

.05 

I.U.D.  ALUHINUH  PLATE 

.230  .003 

.014  1.0 

0 

0010  N 

1.00 

I.y.D.  PLATE 

.22000 

.272 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGH  OFF  DOC/ 

.01001 

.012 

0607 

UP  01 

24 

.05 

ALODINE  I.V.D.  ALUM  PLATE 

.230  .003 

.014 

0 

0010  N 

1.00 

ALODINE 

.22000 

.272 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC/ 

.01001 

.012 

9000 

UP  01 

24 

,01 

LABOR  STANDARD  HISTORY 

.000  .000 

.000 

0 

•  0010  PRIOR  HISTORY  ON  00-ALC  494  FORM 

0020  27JIM3  NEH  OCC,  FACTOR  STUDY  <01D  STD>  3,51 

0021  27DEC84  2  YR  REVIEU  U/OCC  CHANGE  >  OLD  STD  <  3,96 

0022  8  0CT85  CHANGED  SUBOPS  TO  NATCH  958  OLD  STD  4,25 

0023  27JMi88  STD  CUT  ORDER  N,H. 

0900  JENSEN  NANEL  73255 


TO  INTERROGATE  LABOR  STANDARDS  r  IffUT 


RCC  PRD  NROP  NR 
<— X X— > 

1234567890123456  ELSE  PUT  IN  END 


74521A 
TECHS  S 
'SUB  TK 
STEP  D  L 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  HETHOD  ANALYSIS  02/01/88  A-E04BB-mi-DY-H45 
STRUT  ASSY  C-Hl  M.6  RCC  ANPfiC  482-59-3  81174 

H  F  PF  A/R  REV 

l«  A  FA  SUPPORT  OCC  < - DESCRIPTION - ->  BASE  PFD  STB 

K  C  DC  ELEHEHT  FACT  STORED  SUPPLEMENTAL  HOURS  TIME  HOURS 


PAGE  0001 


DLY  PCT  C 


RCS02  S  E  UP  EA  B 

J  84194 

.62  PERCENT  EN6R  91.5  PLATE  INNER  CYL  C141  NLG  407 

3.21 

1.99 

0001 

UP  01 

00 

.00  PART  NUHBER/NSN 

.000  .000 

.000 

0 

0010 

3861089-111  1620004983226 

0035 

UP  01 

00 

1.00  DEGREASE  BEARING 

.ISO  .000 

.151 

5 

0040  E 

RPl-DE-Ll 

1.00  DEGREASE  LARGE  PART  OR  BASXT 

.14095 

.140 

0050  E 

RJP-PH-Rl 

1.00  REH  RPL  Pffim  SIGN  OFF  DOC 

.01001 

.010 

0037 

UP  01 

24 

.95  STRIP  CAD 

.136  .031 

.161 

.5 

5 

0010  E 

ZCD-ST-Sl 

1.00  STRIP  CAD  PLATE  SHALL  PMT 

.12630 

.156 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0040 

UP  01 

24 

.05  STRIP  RUST 

.136  .002 

.008 

.3 

0 

0010  E 

ZCD-ST-Sl 

1.00  STRIP  RUST 

.12630 

.156 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  Pfffm  SIGN  OFF  DOC 

.01001 

.012 

0095 

UP  01 

24 

.31  DEGREASE 

.115  .009 

.044 

1 

0010  E 

RPL-D£-tl 

.75  DEGREASE  LARGE  PART  OR  BASXT  PRORATED  FDR  SHALL  PART 

.14095 

.131 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0100 

UP  01 

24 

.31  STRIP  OfiOHE 

.363  .027 

.140  24.0 

4 

0010  E 

ZCR-ST-M2 

1.00  STRIP  CHROME  OD  HEB/LRG  PART, 

.35303 

.437 

0900  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0104 

UP  01 

24 

.05  STRIP  CHROME 

.363  .004 

.023  24.0 

1 

0010  E 

ZCR-ST-M2 

1.00  STRIP  CHROME  OD  HED/LRG  PART, 

.35303 

.437 

^  0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

UP  01 

24 

.05  STRIP  CIMHE 

.363  .004 

.023  24.0 

1 

0010  E 

ZCR-ST-M2 

1.00  STRIP  CHROME  OD  HO/LRG  PART, 

.35303 

.437 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0150 

UP  01 

24 

.62  BAKE  AFTER  ETCH 

.171  .026 

.132 

8.0 

4 

0010  E 

ZPL-BK-Ml 

1.00  BAKE  lED/LRG  SIZE  PART  , 

.16175 

.200 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PM>RHRX  SIGN  OFF  DOC, 

.01001 

.012 

0163 

UP  01 

24 

.56  DEGREASE 

.115  .016 

.080 

2 

0010  E 

RPL-DE-Ll 

.75  DEGREASE  LARGE  PART  OR  BASXT  PRORATED  FOR  SHAU  PART 

.14095 

.131 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0165 

UP  01 

24 

.15  GLASS  BLAST  PISTON  SEAL 

.092  .003 

.017 

1 

0010  E 

ZLG-BC-03 

1.00  BLAST  CLEAN  MED  STRUT  PART  ., 

.08290 

.102 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DX, 

.01001 

.012 

0170 

UP  01 

24 

.31  SHOFEEN  O.D. 

.042  .003 

.016 

1 

0010  E 

RPL-SP-Hl 

.20  SHOT  PEEN  SHALL/)CD  PART  5  EA  AREAS  AT  A  TIME 

.16131 

.040 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0180 

UP  01 

24 

.05  SHOTPEEN  PISTON  UPPER  END  01 

.042  .001 

.003 

0 

0010  E 

RPL-SP-Hl 

.20  SHOT  PEEN  SHALL/iCD  PMT  5  EA  AREAS  AT  A  TIME 

.16131 

.040 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  P^HRK  SIGN  OFF  DOC, 

.01001 

.012 

0190 

UP  01 

24 

.21  SHOTPEEN  HETER,  PIN  HOLE  I.B 

.042  .002 

.010 

0 

0010  E 

RPL-SP-Ml 

.20  SHOT  PEEN  SHAa/HED  PART  5  EA  AREAS  AT  A  TINE 

.16131 

.040 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0200 

UP  01 

24 

.33  SHOTPEEN  AXLE  ATT.  LUO 

.042  .003 

.017 

1 

0010  E 

RPL-SP-Hl 

.20  SHOT  PEEN  SHALL/HED  PMT  5  EA  AREAS  AT  A  TIME 

.16131 

.040 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PMHtHRX  SIGN  OFF  DOC, 

.01001 

.012 

0215 

UP  01 

24 

.15  SHOTPEEN  M.L  SURFACES 

.042  .002 

.008 

0 

0010  E 

RPL-SP-Hl 

.20  SHOT  PEEN  SHALL/HED  PART  5  EA  AREAS  AT  A  TINE 

.16131 

.040 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0218 

UP  01 

24 

.31  PREP  OflOHE  PISTON  OD. 

.360  .027 

.138 

4 

0010  N 

1.00  PREP  2EA  FACE  SANE  TIME 

.35000 

.434 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PM11HRK  SIGN  OFF  DOC 

.01001 

.012 

0220 

UP  01 

24 

.31  CHROME  PLATE  PISTON  O.D. 

1.314  .098 

.505  24.0 

16 

0030  E 

ZPL-CH-H2 

1.00  CHROME  PLATE  HEB/LRG  PART-OD, 

1.30401 

1.616 

0040 

E 

^2g25 

UP  01 

0010 

E 

0020 

E 

0228 

UP  01 

0010 

N 

0020 

E 

0230 

'Jf  01 

0030 

N 

0040 

E 

0235 

UP  01 

0010 

E 

0020 

E 

0238 

UP  01 

0010 

N 

0020 

E 

0240 

UP  01 

0030 

N 

0040 

E 

0250 

UP  01 

0010 

E 

0020 

E 

0290 

UP  01 

0010 

E 

0020 

E 

0305 

UP  01 

0010 

E 

E 

UP  01 

0010 

E 

0020 

E 

03A3 

UP  01 

0010 

E 

0020 

E 

0365 

UP  01 

0010 

E 

004C 

r 

C 

0370 

UP  01 

0010 

E 

0020 

E 

0375 

UP  01 

0010 

E 

0020 

E 

0383 

UP  01 

0010 

N 

0020 

E 

0387 

UP  01 

0010 

N 

0020 

E 

0432 

UP  01 

0010 

E 

0020 

E 

^35 

UP  01 

B  0010 

E 

^  0020 

E 

0438 

UP  01 

0010 

E 

0020 

E 

0440 

UP  01 

0010 

E 

RJP'Py-Rl  1.00  RER  RPL  PAPRWK  SI6N  OFF  DOC, 

24  .31  BAKE  AFTER  CHROHE 

ZPL-BK-Hl  1.00  BAKE  HED/LRG  SIZE  PART  , 

RJP-PU-Rl  1.00  RER  RPL  PAPRWK  SIGN  OFF  DOC, 

24  .05  PREP  PISTON  O.D  FOR  CHROME 

1.00  PREP  2EA  FACE  SAME  TIME 

RJP-PU-Rl  1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 

24  .05  CHROME  PLATE  PISTON  O.D.  UPP 

1.00  CHROME  PRORATED  2  CHROME  OPS 

RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC, 

24  .05  BAKE  ARER  CHROME 

ZPL-BK-Ml  1.00  BAKE  MEDARG  SIZE  PART  , 

RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC, 

24  .08  PREP  METERING  PIN  FOR  CHROME 

1.00  PREP  2EA  FACE  SANE  TIME 

RJP-PU-Rl  1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 

24  .08  CHROME  PLATE  HEIR  PIN  I.D. 

1.00  CHROME  ID 

RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC, 

24  .08  BAKE  AFTER  CHROHE 

ZPL-BK-Ml  1.00  BAKE  MEDARG  SIZE  PART  , 

RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC, 

24  .31  BAKE  AFTER  GRIND 

ZPL-BK-Ml  1.00  BAKE  MEDARG  SIZE  PART  , 

RJP-PU-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC, 

24  .05  DEGREASE 

RPL-DE-Ll  .75  DEGREASE  LARGE  PART  OR  BASKT  PRORATED  FOR  SMALL  PART 
RJP-PU-Rl  1.00  REM  Ra  PAPRURK  SIGN  OFF  DOC 
24  .95  DEGREASE 

RPL-DE-Ll  .75  DEGREASE  LARGE  PART  OR  BASKT  PRORATED  FOR  SMALL  PART 
RJP-PU-Rl  1.00  REM  Ra  PAPRURK  SIGN  OFF  DOC 
24  .95  GRIT  BLAST  PRIOR  TO  CAD 

Ra-SB-M2  .75  SANDBLAST  MED  PAT  UALK-IN  BPRORATEB  SMAU  PART 
RJP-PU-Rl  1.00  REM  Ra  PAPRURK  SIGN  OFF  DOC 
24  .95  CAD  PLATE 

Za-CD-Nl  1.00  CADMIUM  PLATE  MOIUH  PART  CAD  PLATE  INNER  CYL 
RJP-PU-Rl  1.00  REM  Ra  PAPRURK  SIGN  OFF  DOC, 

24  .95  BAKE  AFTER  CAD 

Za-BK-Ml  1.00  BAKE  MED/LRG  SIZE  PART  , 

RJP-PU-Rl  1.00  REN  Ra  PAPRURK  SIGN  OFF  DOC, 

24  ,95  IRIDITE 

Za-IR-Ml  1.00  IRIDITE  MEDIUM  P«T-HOIST  , 

RJP-PU-Rl  1.00  REM  Ra  PAPRURK  SIGN  OFF  DOC, 

24  .05  I.V.D.  ALUMINUM  PLATE 

1.00  I.V.D.  aATE 

RJP-PU-Rl  1.00  REM  Ra  PAPRURK  SIGN  OFF  DOC/ 

24  .05  ALDDINE  I.V.D.  ALUM  PLATE 

1.00  ALODINE 

RJP-PU-Rl  1.00  REM  Ra  PAPRURK  SIGN  OFF  DOC/ 

24  .05  DEGREASE 

Ra-DE-Ll  .75  DEGREASE  LARGE  PART  OR  BASKT  PRORATED  FOR  SHALL  PART 
RJP-PU-Rl  1.00  REM  Ra  PtfRURX  SIGN  OFF  DOC 
24  .05  BRUSH  PLATE  REPAIR 

aG-RS-Bl  1.00  BRUSH  PLATE  SPOT  OR  HOLE  , 

RJP-PU-Rl  1.00  REN  Ra  PAPRURK  SIGN  OFF  DOC, 

24  .05  IRIDITE 

Za-IR-Hl  1.00  IRIDITE  MEDIUM  PIRT-HOIST  , 

RJP-PU-Rl  1.00  REN  Ra  PAPRURK  SIGN  OFF  DOC, 

24  .85  BRUSH  NICKEL  aATE 

aG-RS-Bl  1.00  BRUSH  PLATE  SPOT  OR  HOLE  , 


.01001 

.012 

.171  .013 

.066 

8.0 

2 

.16175 

.200 

.01001 

.012 

.360  .004 

.022 

1 

.35000 

.434 

.01001 

.012 

.310  .004 

.019  24.0 

1 

.30000 

.372 

.01001 

.012 

.171  .002 

.011 

8.0 

0 

.16175 

.200 

.01001 

.012 

.360  .007 

.036 

1 

.35000 

.434 

.01001 

.012 

.410  .008 

.041  30.0 

1 

.40000 

.496 

.01001 

>012 

.171  .003 

.017 

8.0 

1 

.16175 

.200 

.01001 

.012 

.171  .013 

.066 

8.0 

2 

.16175 

.200 

.01001 

.012 

.115  .001 

.007 

0 

.14095 

.131 

.01001 

.012 

.115  .026 

.136 

4 

.14095 

.131 

.01001 

.012 

.086  .020 

.102 

3 

.10180 

.094 

.01001 

.012 

.620  .141 

.731 

23 

.61058 

.757 

.01001 

.012 

.171  .039 

.202  38.0 

6 

.16175 

.200 

.01001 

.012 

.106  .024 

.125 

4 

.09635 

.119 

.01001 

.012 

.230  .003 

.014 

1.0 

0 

.22000 

.272 

.01001 

.012 

.230  .003 

.014 

0 

.22000 

.272 

.01001 

.012 

.115  .001 

.007 

0 

.14095 

.131 

.01001 

.012 

.105  .001 

.007 

0 

.09546 

.118 

.01001 

.012 

.106  .001 

.007 

0 

.09635 

.119 

.01001 

.012 

.105  .022 

.111 

3 

.09546 

.118 

9000 


0020  E 

0 

0010 

0020 

0030 

0031 

0032 

0900 


UP  01 


RJP-PV-Rl  1.00  REN  RPL  PAPRVRK  SI6N  OFF  DOC, 

24  .01  LABOR  STANDARD  HISTORY 

PRIOR  HISTORY  ON  00-M.C  494  FORH 
27.JUN83  NEU  OCC.  FACTOR  STUDY  <OLD  STD>  2.67 
26JUL83  NEW  SUB  0P.OO2S-0CC.  EST  <OLD  STD>  2.92 
27DCC84  2  YR  REVIEU  U/OCC  CHMGE  >  OLD  STD  <  2.96 
7  0CT8S  CHANGED  SUBOPS  TO  NATCH  9S8  OLD  STD  2.09 
JENSEN  NANEL  732SS 


TO  INTERROGATE  LABOR  STANDARDS,  INPUT 

RCC  PRO  NROP  NR 
<— X X™> 

1234567890123456  ELSE  PUT  IN  END 


LABOR  STANDARD  OPERATIM  RESOURCE  STANDARI  AND  HETHO0  ANALYSIS  02/01/88  A-E046B-W1-DY  JM5  PAGE  0001 

^  74521A  STRUT  ASSY  C-Hl  NL6  RCC  HNPRC  4S2-59-3  81174 

P  TECH  S  S  V  F  PF  A/R  REV 

jUB  T  K  *R  a  fa  support  OCC  < - DESCRIPTION - >  BASE  PFD  STD  A 

STEP  D  L  K  C  DC  ELEMENT  FACT  STORED  SUPPLEMENTAL  HOURS  TIME  HOURS  DLY  PCT  C 


RCS03  S  E  UP  EA  B  J  84194 


0001 

UP 

01 

00 

.00 

0010 

0035 

UP 

01 

24 

1.00 

0010 

E 

RPL-DE-Ll 

.75 

0020 

E 

RJP-PH-Rl 

1.00 

0040 

UP 

01 

24 

.95 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0045 

UP 

01 

24 

.05 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0080 

UP 

01 

24 

.34 

0010 

E 

ZCR-ST-H2 

.34 

0900 

E 

RJP-PH-Rl 

1.00 

0090 

UP 

01 

24 

.07 

0010 

E 

ZCR-ST-M2 

.33 

0900 

E 

RJP-PH-Rl 

1.00 

0100 

UP 

01 

24 

.07 

0010 

E 

ZCR-ST-M2 

.33 

^  0900 

E 

RJP-PH-Rl 

1.00 

PlAO 

UP 

01 

24 

.50 

0010 

E 

ZPL-BK-Ml 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0175 

UP 

01 

24 

.05 

0010 

E 

RPL-DE-Ll 

.75 

0020 

E 

RJP-PH-Rl 

1.00 

0180 

UP 

01 

24 

.34 

0010 

E 

RPL-SP-Ml 

.20 

0020 

E 

RJP-PH-Rl 

1.00 

0190 

UP 

01 

24 

.07 

0010 

E 

RPL-SP-Ml 

.20 

0020 

E 

RJP-PH-Rl 

1.00 

0200 

UP 

01 

24 

.07 

0010 

E 

RPL-SP-Ml 

.20 

0020 

E 

RJP-PH-Rl 

1.00 

0210 

UP 

01 

24 

.34 

0010 

E 

RPL-SP-Ml 

.20 

0020 

E 

RJP-PH-Rl 

1.00 

0212 

UP 

01 

24 

.29 

0010 

E 

RPL-SP-Ml 

.20 

0020 

E 

RJP-PH-Rl 

1.00 

0215 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0220 

UP 

01 

24 

.34 

i  0030 

N 

1.00 

^  0040 

E 

RJP-PH-Rl 

1.00 

0230 

OP 

01 

24 

.07 

0030 

N 

1.00 

0040 

E 

RJP-PH-Rl 

1.00 

0240 

UP 

01 

24 

,07 

0030 

N 

1.00 

.93  PERCENT  ENGR  81.9 
.00 

3G61032-107 


PLATE  AXLE  C141  NLG 
PART  NUMBER/NSN 
1420009272599 
DEGREASE 


STRIP  CAD 


STRIP  RUST 
STRIP  RUST 
C 

STRIP  CHM  CNTR.  JRNL.  3  EA 


STRIP  CHROME  LRG.  JRNL  2  EA 


STRIOP  CHROME  SML  JRNL  2  EA 


BAKE  AFTER  ETCH 


DEGREASE 


SHOTPEEN  CENTER  JRNLS  3  EA 
5  EA  AREAS  AT  A  TIME 
C, 

SHOTPEEN  LARGE  JRNALS  2  EA 
5  EA  AREAS  AT  A  TIME 
t, 

SHOTPEEN  SMALL  JOURNALS  2  EA 
S  EA  AREAS  AT  A  TIME 
C, 

SHOTPEEN  OUTER  REHORX  AREAS 
5  EA  AREAS  AT  A  TIME 
C, 

SHOTPEEN  CROSS  BOLT  HOLES 
5  EA  AREAS  AT  A  TIME 
Cr 

PREP  FOR  CHROME 
PREP  FOR  CHtOME 
C 

CHRONE  PLATE  CENTER  JRN.  3EA 
CmOHE  PLATE 
C, 

CHROME  LARGE  JOURNALS  2  EA 
CHROME  PLATE 
C, 

CHROME  SlWl  JOtIMALS  2  EA 
CHROME  PLATE 


2.41 

2.24 

,000  .000 

.000 

0 

.115  .028 

.143 

4 

.14095 

.131 

.01001 

.012 

.134  .031 

.141  .5 

7 

.12430 

.154 

.01001 

.012 

.134  .002 

.008  .3 

0 

.12430 

.154 

.01001 

.012 

.130  .011 

.058  24.0 

2 

.35303 

.148 

.01001 

.012 

.124  .002 

.011  24.0 

0 

.35303 

.144 

.01001 

.012 

.124  .002 

.011  24.0 

0 

,35303 

.144 

.01001 

.012 

.171  .021 

.104  8.0 

4 

.14175 

.200 

.01001 

.012 

.115  .001 

.007 

0 

.14095 

.131 

.01001 

.012 

.042  .004 

.019 

1 

.14131 

.040 

.01001 

.012 

.042  .001 

.004 

0 

.14131 

.040 

.01001 

.012 

.042  .001 

.004 

0 

.14131 

.040 

.01001 

.012 

.042  .004 

.019 

1 

.14131 

.040 

.01001 

.012 

.042  .003 

.015 

1 

.14131 

.040 

.01001 

.012 

.720  .009 

.045 

2 

.71000 

.880 

.01001 

.012 

.400  .052 

.248  24.0 

11 

.59000 

.731 

.01001 

.012 

.400  .010 

.052  24.0 

2 

.59000 

.731 

.01001 

.012 

.400  .010 

.052  24.0 

2 

.59000 

,731 

0040 

E 

RJP-PU-Rl 

1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC, 

.01001 

.012 

^250 

UP 

01 

24 

.43  BAKE  AFTER  CHROME 

.171 

.018 

.092 

8.0 

4 

0010 

E 

ZPL-BK-Ml 

1.00  BAKE  HED/LRG  SIZE  PART  , 

.16175 

.200 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPl  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0294 

UP 

01 

24 

.43  BAKE  AnER  GRIND 

.171 

.018 

.092 

8.0 

4 

0010 

E 

ZPL-BK-Ml 

1.00  BAKE  HED/LRG  SIZE  PART  , 

.16175 

.200 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0305 

UP 

01 

24 

.05  DEGREASE 

.115 

.001 

.007 

0 

0010 

E 

RPL-DE-Ll 

.75  DEGREASE  LARGE  PART  OR  BASKT  PRORATED  FOR  SMALL  PART 

.14095 

.131 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0315 

UP 

01 

24 

,U  GRIT  BLAST  PRIOR  TO  CAD 

.086 

.020 

.103 

4 

0010 

E 

RPL-SB-M2 

.75  SANDBLAST  NED  PART  HALK-IN  BPRORATED  SMALL  PART 

.10180 

.094 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0320 

UP 

01 

24 

1.00  CAD  PLATE 

.620 

.149 

.770 

32 

0030 

E 

ZPL-CD-Hl 

1.00  CADMIUM  PLATE  MEDIUM  PMT  , 

.61058 

.757 

0040 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0330 

UP 

01 

24 

1.00  BAKE  AFTER  CAD 

.171 

.041 

.213  38.0 

9 

0010 

E 

ZPL-BK-Ml 

1.00  BAKE  MED/LRG  SIZE  PART  , 

.16175 

.200 

0020 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC, 

.01001 

.012 

0335 

UP 

01 

24 

1.00  IRIDITE 

.106 

.026 

.132 

5 

0010 

E 

ZPL-IR-Ml 

1.00  IRIDITE  MEDIUM  PART-HOIST  , 

.09635 

.119 

0020 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0343 

UP 

01 

24 

.05  I.V.D.  ALUMINUM  PLATE 

.230 

.003 

.014 

1.0 

1 

0010 

N 

1.00  I.V.D.  PLATE 

.22000 

.272 

0020 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC/ 

.01001 

.012 

0347 

UP 

01 

24 

.05  ALODINE  I.V.D.  ALUM  PLATE 

.230 

.003 

.014 

1 

OOlO 

N 

1.00  ALODINE 

.22000 

.272 

0020 

E 

RJP  PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC/ 

.01001 

.012 

UP 

01 

24 

.01  LABOR  STANDARD  HISTORY 

.000 

.000 

.000 

0 

0010 

0020 

0021 

0022 

0900 


PRIOR  HISTORY  ON  00-rtLC  494  FORM 
27JUN83  NEH  OCC  FACTOR  STUDY  <OLD  STD>  1.31 
27DEC84  2  YR  REVIEV  U/OCC  CHANGE  >  OLD  STB  <  1.33 
8  KTBS  CHANGED  SUBOPS  TO  HATCH  958  OLD  STD  .89 
JENSEN  HANEL  73255 


TO  INTERROGATE  LABOR  STANDARDS,  INPUT 

RCC  PRD  NROP  NR 

<"  )<  )<  -> 

1234S678901234SA  ELSE  PUT  IN  END 


LABOR  STANDARD  (fERATION  RESOURCE  STANDARD  AND  HETHOD  AIM.YSIS  02/01/88 
k  74521A  STRUT  ASST  C-Hl  NL6  RCC  NNPRC  4S2-57-3 

r  TECH  S  S  H  F  PF  A/R  REV 

o(JB  T  K  »R  A  FA  SUPPORT  OCC  < - DESCRIPTION - > 

STEP  D  L  K  C  DC  ELEMENT  FACT  STORED  SUPPLEHENTM.  I 


A-E044B-IV11-DY-M5  PAGE  0001 
81174 


DLY  PCT  C 


RC504  S  E  UP  EA  B  J  84174 


0001 

UP 

01 

00 

.00 

0010 

0020 

0180 

UP 

01 

24 

1.00 

0005 

E 

Ra-DE-Ll 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0200 

UP 

01 

24 

1.00 

0010 

E 

Ra-SP-Nl 

.25 

0020 

E 

RJP-PU-Rl 

1. 00 

0202 

UP 

01 

24 

1.00 

0010 

E 

Ra-SP-Nl 

.25 

0020 

E 

RJP-PU-Rl 

1.00 

0204 

UP 

01 

24 

.05 

0010 

E 

Ra-SP-Nl 

.25 

0020 

E 

RJP-PU-Rl 

1.00 

0204 

UP 

01 

24 

.05 

0010 

E 

RPL-SP-Nl 

.25 

0020 

E 

RJP-PU-Rl 

1.00 

0210 

UP 

01 

24 

1.00 

k  0010 

E 

RBU-SU-61 

.33 

W  0020 

E 

RBU-BU-Pl 

1.00 

0030 

E 

RJP-PU-Rl 

1.00 

0220 

UP 

01 

24 

.05 

0010 

E 

RBU-SU-Gl 

.33 

0020 

E 

RBU-BU-Pl 

1.00 

0030 

E 

RJP-PU-Rl 

1.00 

0230 

UP 

01 

24 

.05 

0010 

E 

RBU-SU-61 

.33 

0020 

E 

RBU-BU-Pl 

1.00 

0030 

E 

RJP-PU-Rl 

1.00 

0240 

UP 

01 

24 

1.00 

0005 

E 

Ra-DE-Ll 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0270 

UP 

01 

24 

1.00 

0010 

E 

za-AN-«i 

1.00 

0020 

C 

w 

RJP-PU-Rl 

1.00 

0393 

UP 

01 

24 

.05 

0005 

E 

Ra-DE-Ll 

1.00 

0010 

E 

Ra-AL-Ll 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

9000 

UP 

01 

24 

.01 

PDKENT  ENGR  97.9  PLATE  TRUNNION  ASSY  407 

PART  NUIBER/NSX 

8340783-10  1420001947597 

8340783-30  NSL 

DEGREASE  TRUIMION 
DEGREASE  LARGE  PART  OR  BASXT< 

REN  RPL  PAPRVRK  SIGN  CFF  DOC< 

SNOTPEEN  TRUNION 

SWT  PEEN  SmLL/NED  PART  OCC  FOR  4  EA  OPPERATIONS 
BEX  RPL  PiV>RyRX  SIGN  OFF  DOC< 

SHOTPEEN  CENTER  AH  HOLE 
SHOT  PEEN  SNALL/NED  PART  OCC  FOR  4  EA  OPPERATIONS 
REN  RPL  PAPRURK  SIGN  OFF  DOC^ 

SrtOTPEEN  END  TRUN  SOCT  RT. 

SHOT  PEEN  SNALL/NED  PART  OCC  FOR  4  EA  OPPERATIONS 
REN  RPL  PAPRURK  SIGN  OFF  DOC< 

SHOTPEEN  END  TRUN  SOCT  RT. 
9«T  PEEN  SNALL/NED  PMT  OCC  FOR  4  EA  OPPERATIONS 
REH  RPL  PAPRURK  SIGN  OFF  DOC< 

HONE  IjWGE  center  LUG 
S/U  FOR  BENCH  UORK  GBERAL  PRO  RATE  3  OPERATIONS 
BUTTERFLY  POLISH  BUSHING  I  DPOLISH/BUTTERRY  CENTER  HOLE 
REH  RPL  PAPRURK  SIGN  OFF  DOC 

HONE  TRUN-  FND  SOCKH  <RIGHT> 
S/U  FOR  BENCH  UORK  GENERM.  PRO  RATE  3  OPERATIONS 
lUTTERRY  POLISH  BUSHING  I  DPOL/BUTTERaY  TRUN  ENDIRIGHT 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

HONE  TRUN  END  SOCXH  aEFT> 
S/U  FOR  BENCH  UORK  GENERM.  PRO  RATE  3  OPERATIONS 
lUnERFLY  POLISH  BUSHIHG  I  DPOL/BUTTERaY  TRUN  ENDaEFT> 
REH  RPL  PAPRURK  SIGN  OFF  DOC 

DEGREASE  TRUNNION 
lEGREASE  LARGE  PART  OR  BASKT< 

KH  Ra  PM*RURX  SIGH  OFF  DOC< 

ANODIZr  TYPE  II 
MODIZE  NEDIUH  SIZE  PART  < 

KH  Ra  PAPRURK  SIGN  OFF  DX< 

ALODINE  CENTER  LUG  HOLES 
KGREASE  LARGE  PART  OR  BASKT< 

BLODINE  LMGE  PART  -  HOIST  < 

REN  Ra  PAPRURK  SIGN  OFF  DOC< 

LABOR  STANDARD  HISTORY 
TRIOR  HISTORY  ON  00  ^C  494  FORN 
Z7JUN83  UPDATE  OPERATION  <OLD  STD>  l.M 
27KC84  2  YR  REVIEU  U/OCC  CHANGE  >  OLD  STD  <  1.64 
7  0CT8S  CHANGED  SUBQPS  TO  HATCH  958  OLD  STD  .35 
JENSEN  NANEL  73255 


.13 

.05 

.000  .000 

.000 

0 

.150  .034 

.187 

14 

.14095 

.174 

.01001 

.012 

.050  .012 

.042 

5 

.14131 

.050 

.01001 

.012 

.050  .012 

.042 

5 

.14131 

.050 

.01001 

.012 

.050  .001 

.003 

0 

.14131 

.050 

.01001 

.012 

.050  .001 

.003 

0 

.14131 

.050 

.01001 

.012 

.104  .025 

.129 

11 

.27525 

.112 

.00333 

.004 

.01001 

.012 

.104  .001 

.004 

1 

.27525 

.112 

.00333 

.004 

.01001 

.012 

.104  .001 

.004 

1 

.27525 

.112 

.00333 

.004 

.ClOOl 

.012 

.150  .034 

.187 

14 

.14095 

.174 

.01001 

.012 

.373  .090 

.443 

.8  41 

.34341 

.450 

.01001 

.012 

.450  .005 

.028 

2 

.14095 

.174 

.29943 

.371 

.01001 

.012 

.000  .000 

.000 

0 

TO  INTERROGATE  LABOR  STANOAROS>  INPUT 


RCC  PRD  MRW  NR 


74521A 
TECHS  S 
oUB  T  K 
STEP  D  L 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  HETHOD  ANALYSIS  02/01/88  A-E04AB-mi-Br-H4S  PA6E  0001 
STRUT  ASSY  C-141  NL6  RCC  HNPRC  4S2-59-3  81174 

U  F  PF  A/R  REV 

♦R  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD  STD  A 

K  C  DC  ELENENT  FACT  STORED  SUPPLEMENTAL  HOURS  TIHE  HOURS  DLY  PCT  C 


RCSOS  S  N  UP  EA  B  J  8S268 


0001 

UP 

00 

00 

.00 

0010 

0032 

UP 

01 

24 

1.00 

0010 

r 

I* 

RPL-DE-Ll 

.75 

0020 

E 

RJP-PH-Rl 

1.00 

0034 

UP 

01 

24 

.95 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0036 

UP 

01 

24 

.05 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0040 

OP 

01 

24 

.57 

0010 

E 

ZCR-ST-S2 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0050  UP  01 

0010  E 
0020  E 

01 CO  UP  01 

0010  E 
0020  E 

fI15  UP  01 

0010  E 
0020  E 

0120  UP  01 

0010  E 
0020  E 

0122  UP  01 

0010  E 


24 

ZCR-ST-S2 

RJP-PH-Rl 

24 

ZPL-BK-Hl 

RJP-py-Rl 

24 

RPL-DE-Ll 

RJP-PU-Rl 

24 

RPL-SP-Hl 

RJP-PV-Rl 

24 

RPL-SP-Hl 


.38  PERCENT  EN6R  A9.8  PLATE  TRUNNION  PIN  OCC  X  2 

PART  NUHBER/NSN 

3661014-101  1620000271196 

DEGREASE 

.75  DEGREASE  LARGE  PART  OR  6ASKT  PRORATED  FOR  SHALL  PART 
1.00  REH  RPL  ?fnm  SIGN  OFF  DOC 

STRIP  CAD 

1.00  STRIP  CAD  PLATE  SHALL  PART 
1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  RUST 
STRIP  RUST 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  CHROHE  LARGE  DIA. 

1.00  STRIP  CHROHE  O.D.  SHALL  PART/ 

1.00  REH  RPL  PAPRHRK  SIGN  (N^F  DOC/ 

.07  STRIP  CHROHE  SHALL  DEA. 

.50  STRIP  DfiOHE  O.D.  SHALL  PARTOCC  FOR  2  EA  IWEAS  AT  A  TI(C 
1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC\ 

.50  BAKE  AFTER  ETCH 

1.00  BAKE  HED/UtG  SIZE  PART  , 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC, 

.05  DEGREASE 

.75  DEGREASE  LARGE  PART  OR  BASKT  PRORATED  FOR  SHAU  PART 
1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC 
.57  SHOTPEEN  LARGE  DIAMETER 

.50  SHOT  PEEN  SHALL/HED  PART  OCC  FOR  2  EA  AREAS 

1.00  REH  RPL  PAPRHRK  SIGH  OFF  DOC\ 

.07  SHOTPEEN  SHALL  DIAHHER 

.50  SHOT  PEEN  SHALL/ICD  PART  OCC  FOR  2  EA  AREAS 


0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF 

DOC\ 

0125 

UP  01 

24 

.57 

PREP  FOR  CWOHE 

0010  N 

1.00 

.  PREP  FOR  CHROHE 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PM>RHRX  SIGN  OFF 

DOC 

0130 

UP  01 

24 

.57 

CHROHE  PLATE  LARGE 

0010  N 

1.00 

CHROHE  PLATE 

0030  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF 

DOC\ 

0135 

UP  01 

24 

.07 

PREP  FOR  CHROHE 

0010  N 

1.00 

PREP  FOR  CHROtt 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PM*RHRK  SIGN  OFF 

rx 

0140 

UP  01 

24 

.07 

CHROHE  PLATE  SHALL  1 

0010  N 

1.00 

CHROHE  PLATE 

0030  1 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF 

DOC\ 

0150 

UP  01 

24 

.43 

BAKE  AFTER  CHROHE  PI 

0010  E 

ZPL-BK-Sl 

1.00  BME  SH  PART  4HR/24HR  BAKE  / 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PM>RHRK  SIGN  OFF  DOC' 

0180 

UP  01 

24 

.57 

BAKE  ARER  GRIND 

0010  E 

ZPL-BK-Sl 

1.00  BAKE  SH  PMT  4HR/24HR  BM(E  / 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PAPRHRK  SIGN  OFF  DOC' 

0195 

UP  01 

24 

.05 

DEGREASE 

0010  E 

RPL-DE-Ll 

.75  DEGREASE  LARGE  PART  OR  BASKT  PRORATED  FOR  SHAD 

0020  E 

RJP-PH-Rl 

1.00  REH  RPL  PM>RHRX  SIGN  OFF  DOC 

0205 

UP  01 

24 

.96 

GRIT  BLAST  PRIOR  TO 

0010  E 

RPL-S8-H2 

.75  SANDBLAST  NED  PANT  UALX-IN  BPRORATED  SHALL  PART 

1.77 

.67 

.000  .000 

.000 

0 

.115  .028 

.143 

8 

.14095 

.131 

.01001 

.012 

.136  .031 

.161  .5 

9 

.12630 

.156 

.01001 

.012 

.136  .002 

.008  .3 

0 

.12630 

.156 

.01001 

.012 

.186  .026 

.132  24.0 

7 

.17652 

.218 

.01001 

.012 

.098  .002 

.009  24.0 

0 

.17652 

.109 

.01001 

.012 

.171  ,021 

.106  8.0 

6 

.16175 

.200 

.01001 

.012 

.115  .001 

.007 

0 

.14095 

.131 

.01001 

,017 

.090  ,012 

.064 

4 

.16131 

.100 

.01001 

.012 

,090  ,002 

.008 

0 

.16131 

.100 

.01001 

.012 

.360  .049 

.254 

14 

.35000 

.434 

.01001 

.012 

.300  .041 

.212  24.0 

12 

.29000 

.359 

.01001 

.012 

.360  .006 

.031 

2 

.35000 

.434 

.01001 

.012 

.300  .005 

.026  24.0 

1 

.29000 

.359 

.01001 

.012 

.090  .009 

.048  8.0 

3 

,08088 

.100 

.01001 

.012 

.090  .012 

.064  8.0 

4 

.08088 

.100 

.01001 

.012 

.115  .001 

.007 

0 

.14095 

.131 

.01001 

.012 

.086  .020 

.103 

6 

.10180 

.  .094 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0210 

UP  01 

24 

.95 

CAD  XT 

.102  .023 

.120 

7 

0010  E 
0060  E 

ZPL-CD-Sl 

1.00  CADHIUN  PLATE  SHALL  PART 

.09212 

.114 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

^>/20 

UP  01 

24 

1.00 

BAKE  ARER  CAD  XATE 

.090  .022 

.113  38.0 

6 

0010  E 

ZPL-BK-Sl 

1.00  BAKE  SN  PART  4HR/24HR  BAKE 

/ 

.08088 

.100 

0020  E 

RJP-PH-fil 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC' 

.01001 

.012 

0221 

UP  01 

24 

.95 

IRIDITE 

.106  .024 

.125 

7 

0010  E 

ZPL-IR-Hl 

1.00  IRIDITE  HEDIUH  PART-HOIST 

t 

.09635 

.119 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

.01001 

.012 

0224 

UP  01 

24 

.05 

I.V.D.  ALUNINUN  PLATE 

.230  .003 

.014  1.0 

1 

0010  N 

1.00 

I.V.D.  PLATE 

.22000 

.272 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC/ 

.01001 

.012 

0225 

UP  01 

24 

.05 

ALODINE  I.V.D.  ALUN  PLATE 

.230  .003 

.014 

1 

0010  N 

1.00 

ALODINE 

.22000 

.272 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC/ 

.01001 

.012 

9000 

UP  01 

24 

.00 

LABOR  STANDARD  HISTORY 

.000  .000 

.000 

0 

0010  PRIOR  HISTORY  ON  00-M.C  494  FORM 

0020  27JUN83  NEW  XC  FACTOR  STUDY  <XD  STD>  ,63 

0021  27DeC84  2  YR  REVIEU  H/OCC  CHM6E  >  XO  STD  <  .88 

0022  25SEPT8S  CHANGED  SUBOPS  TO  NATCH  958  OLD  STD  .93 

0023  17  APRIL  87  ADDED  SUBOPS  0221,  0224,  0225 

0024  <XD  STD  1.31> 

0900  KERRY  COOP  NANEL  TECHN  73357 


T^^TERROGATE  LABOR  STANDARDS,  INPUT 

^^PRD  NROP  NR 
<-  X - X— > 


1234S678901234S6  ELSE  PUT  IN  END 

T 


74S21A 
L  TECH  S  S 
SUB  T  K 
STEP  D  L 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  ANB  HETHOD  ANALYSIS  02/01/88  A-E046B-mi-0r-HA5  PAGE  0001 


STRUT  ASSY  C-141  NL6  RCC  NNPRC  4S2-5?-3  81174 

H  F  PF  A/R  REV 

*R  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD  STD  A 

K  C  DC  ELEHENT  FACT  STORED  SUPPLEMENTAL  HOURS  TIME  HOURS  DLY  PCT  C 


RC510  S  E  UP  EA  B 

J  87341 

1.00  PERCENT  ENGR  99.9 

PLT  BEARING 

.34 

.34 

0001  UP  01 

00 

.00 

PART  NUHBER/NSH 

.000  .000 

.000 

0 

0020 

3661226-101 

1620001257860 

0030 

115689A 

NSN 

0040  UP  01 

24 

1.00 

STRIP  OLD  ANODIZE 

.206  .050 

.256 

.5  75 

0005  E 

RPL-DE-il 

.50  DEGREASE  LARGE  PART  OR  BASNTOCC  FOR  SHALL  PART 

.14095 

.087 

OOlC  c 

ZCD-ST-Sl 

1.00 

STRIP  ANODIZE 

.12630 

.156 

0020  E 

RJP-PH-Rl 

1.00  REM  fiPL  PAPRHRX  SIGN  OFF  DOC 

.01001 

.012 

0050  UP  01 

25 

1.00 

ANODIZE  BEARING 

.068  .017 

.086 

.7  25 

0010  E 

ZPL-AN-Sl 

1.00  ANODIZE  SHALL  PART 

.05892 

.073 

0020  E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

9000  UP  01 

00 

1.00 

LABOR  STANDARD  HISTORY 

.000  .000 

.000 

0 

0010  07DEC87  INITIAL  INPUT  BUILT  TO  MATCH  958 

0020  J 

0900  JENSEN  MANEL  732SS 


TO  INTERROGATE  LABOR  STANDARDS,  INPUT 


12.  .07890123456  ELSE  PUT  IN  END 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  METHOD  ANALYSIS  02/01/88  A-E046B-mi-DY-N45  PAGE  0001 

74521A  STRUT  ASSY  C-I41  NL8  RCC  NNPRC  4S2-59-3  81174 

TECHSS  HFPFA/RREV 

r  K  «  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD  STD  A 

STEP  D  L  K  C  DC  ELEMENT  FACT  STORED  SUPPLEMENTAL  HOURS  TIME  HOURS  DLY  PCT  C 


RC511  S  N  UP  EA 
0001  UP  00 

0010 

0032  UP  01 

0010  E 
0020  E 

0035  UP  01 

0010  E 
0020  E 

0040  UP  01 

0010  E 
0020  E 

0055  UP  01 

0010  E 
0020  E 

OOAO  UP  01 

0010  E 
0900  E 

0100  UP  01 

0010  E 

#  0020  E 

15  UP  01 

0010  E 
0020  E 

0120  UP  01 

0010  E 
0020  E 

0125  UP  01 

0010  E 
0020  E 

0128  UP  01 

0010  N 
0020  E 

0130  UP  01 

0030  N 
0040  E 

0150  UP  01 

0010  E 
0020  E 

0153  UP  01 

0010  N 
0020  E 

0155  UP  01 

0030  N 
0040  E 

0157  UP  01 

A  0010  E 

^  0020  E 

0180  UP  01 

0010  E 
0020  E 

0200  UP  01 

0010  N 


B  J  84194 
00 

24 

RPL-DE-Ll 

RJP-PH-Rl 

24 

ZCD-ST-Sl 

RJP-PH-Rl 

24 

ZCD-ST-Sl 

RJP-PH-Rl 

24 

ZCR-Sr-Sl 

RJP-PH-Rl 

24 

ZCR-ST-S2 

RJP-PH-Rl 

24 

ZPL-BK-Sl 

RJP-PH-Rl 

24 

RPL-DE-Ll 

RJP-PH-Rl 

24 

RPL-SP-Ml 

RJP-PH-Rl 

24 

RPL-SP-Ml 

RJP-PH-Rl 

24 

RJP-PH-Rl 

24 

RJP-PH-Rl 

24 

ZPL-BN-Sl 

RJP-PH-Rl 

24 

RJP-PH-Rl 

24 

RJP-PH-Rl 

24 

ZPL-BK-Sl 

RJP-PH-Rl 

24 

ZPL-BK-Sl 

RJP-PH-Rl 

24 


.90  PERCENT  EN6R  74.7 

.00 

3661092-111 

1.00 


PLATE  STEERING  COLL^  407 
PART  NUIBER/NSN 
1620009294672 
DEGREASE 


2.04  1.84 

.000  .000  .000 


.75  DEGREASE  LARGE  PART  OR  BASKT  PRORATED  FOR  SMALL  PART 
1.00  REM  RPL  PAPRHRK  SIGN  OFF  BOC 
.95  STRIP  CAD 

1.00  STRIP  CAD  PLATE  SMALL  PART 
1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 
.05  STRIP  RUST 

1.00  STRIP  RUST 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 
.05  STRIP  CHROME  I.D. 

1.00  STRIP  CHROME  I.D.SMALL  PART  » 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC, 

.10  STRIP  CHROME  FACES 

1.00  STRIP  CHROME  O.D.  SMALL  PART, 

1.00  REM  RPL  p/mym  sign  off  doc, 

.30  BAKE  AFTER  ETCH 

1.00  BAKE  SN  PART  4HR/24HR  BAKE  , 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC, 

.05  DEGREASE 

.75  DEGREASE  LARGE  PART  OR  BASKT  PRORATED  FOR  SHALL  PART 
1.00  REM  RPL  PM>RHRK  SIGN  OFF  DOC 
.05  SHOTPEEN  I.D. 

1.00  SHOT  PEEN  SMALL/MED  PART  , 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC, 

.15  SHOT  PEER  2  EA  FACES 

1.00  SHOT  PEEN  SMALL/MED  PMT  , 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DX, 

.10  PREP  FOR  CHROME 

1.00  PREP  FOR  CHROME 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 
.10  CHROME  PLATE  I.D. 

1.00  CHROME  PLATE 

1.00  REM  RPL  PjV>RHRK  SIGN  OFF  DOC, 

.10  BAKE  AFTER  CffiOff 

1.00  BAKE  SR  PMIT  4HR/24HR  BAKE  , 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC, 

.25  PREP  FOR  CHROME 

1.00  PREP  FOR  CHROIC 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  HOC 
.25  CHROME  PUTE  COLLAR  11 

1.00  CHROME  PLATE 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC, 

.25  BAKE  AFTER  CHROME 

1.00  BAKE  SH  PART  4HR/24HR  BAKE  , 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

.20  BAKE  ARER  GRIND 

1.00  BAKE  SN  pm  4NR/24HR  BARE  , 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC, 

.15  PREP  FOR  ORONE 

1.00  PREP  FOR  CWOME 


.115  .028 

.14095 
.01001 
.136  .031 

.12630 
.01001 
.136  .002 

.12630 
.01001 
.252  .003 

.24234 
.01001 
.186  .004 

.17652 
.01001 
.090  .007 


.01001 

.115  .001 

.14095 
.01001 
.171  .002 

.16131 
.01001 
.171  .006 

.16131 
.01001 
.480  .012 

.47000 
.01001 
.330  .008 

.32000 
>01001 
.090  .002 


.01001 

.480  .029 

.47000 
.01001 
.330  .020 

.32000 
.01001 
.090  .005 

.08088 
.01001 
.090  .004 


.143  7 

.131 

.012 

.161  .5  8 

.156 

.012 

.008  .3  0 

.156 

.012 

.016  24.0  1 

.300 

.012 

.023  24.0  1 

.218 

.012 

.034  8.0  2 

.100 
.012 

>007  0 

.131 

.012 

.011  1 

.200 
.012 

.032  2 

.200 
.012 

.060  3 

.582 

.012 

.041  30.0  2 

.396 

.012 

.011  8.0  1 

.100 
.012 

.149  7 

.582 

.012 

.102  24.0  5 

.396 

.012 

.028  8.0  1 

.100 
.012 

.023  8.0  1 

>100 
.012 

.089  4 

.582 


>01001 
>480  .017 

>47000 


0020 

E 

^10 

UP 

01 

0030 

N 

0040 

E 

w220 

UP 

01 

0010 

E 

0020 

E 

0250 

UP 

01 

0010 

E 

0020 

E 

0265 

UP 

01 

0010 

E 

0020 

E 

0275 

UP 

01 

0010 

E 

0020 

E 

0280 

UP 

01 

0030 

E 

0040 

E 

0290 

UP 

01 

0010 

E 

0020 

E 

0304 

UP 

01 

0010 

E 

0020 

£ 

0307 

UP 

01 

0010 

N 

0020 

^PlO 

E 

UP 

01 

0010 

E 

0020 

E 

0315 

UP 

01 

0010 

E 

0020 

E 

0318 

UP 

01 

0010 

c 

0020 

E 

0319 

UP 

01 

0010 

N 

0020 

E 

9000 

UP 

01 

0010 

0020 

0021 

0022 

0900 


RJP-PU-Rl  1.00  REH  RPL  PAPRURX  SIGN  OFF  DK 
24  .15  CHROME  FACE  42 

1.00  CHROME  PtATE 

RJP-PIHRI  1.00  REN  RPL  PAPRWRK  SIGN  OFF  DOC, 

24  .15  BAKE  AFIER  CHRQHE 

Zn.-GX-Sl  1.00  BAKE  SH  PART  4HR/24HR  BAKE  , 

RJP-PU-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DX, 

24  .25  BAKE  AFTER  GRIND  FACE 

ZPL-BK-Sl  1.00  BAKE  SN  PART  4HR/24HR  BAKE  , 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

24  .03  DEGREASE 

RPL-DE-Ll  .75  DEGREASE  LARGE  PART  OR  BASKT  PRORATED  FOR  SMLL  PART 
RJP-PV-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 
24  .90  GRIT  BLAST  PRIOR  TO  CAD 

RPL-SB-H2  .75  SANDBLAST  NED  PART  HALK-IN  BPRORATED  SHALL  PART 
RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 
24  1.00  GAD  PLATE 

ZPL-CD-Sl  1.00  CADHIUH  PLATE  SHALL  PART  , 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

24  1.00  BAKE  AFTER  CAD 

ZPL-BK-Sl  1.00  BAKE  SN  PART  4HR/24m  BAKE  t 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

24  .05  DEGREASE 

RPL-DE-Ll  .75  DEGREASE  LARGE  PART  OR  BASKT  PRORATED  FOR  SHALL  PART 
RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

24  .05  I.V.D.  ALUHINUH  PLATE 

1.00  I.H.D.  PLATE 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC/ 

24  1.00  DRY  FILN  LUBE 

RPL-DF-Sl  1,00  DRTFILN  LUBE  1ST  SN/HED  PART, 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

24  1.00  BAKE  AFTER  DRY  LUB 

ZPL-BK-ni  1.00  BM(E  HED/LRG  SIZE  PART  ,. 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

24  1.00  IRIDITE 

ZPL-IR-Hl  1.00  IRIDITE  HEDIUN  PART-HOIST  , 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC, 

24  .05  M.ODINE  I.V.D.  ALUH  PLATE 

1.00  ALODINE 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DK/ 

24  .01  LABOR  STANDARD  HISTORY 

PRIOR  HISTORY  ON  00-ALC  494  FORH 
27JUN83  NEH  OCC  FACTOR  STUDY  <OLD  S7D>  2.77 
27DEC84  2  YR  REVIEH  H/OCC  CHMGE  >  XD  STB  <  2.71 
4  KT8S  CHANGED  SUBOPS  TO  HATCH  958  OLD  STD  2.33 
JENSEN  HANa  7325S 


.01001 

.012 

.330  .012 

.061  24.0 

3 

.32000 

.396 

.01001 

.012 

.090  .003 

.417 

8.0 

1 

.08088 

.100 

.01001 

.012 

.090  .005 

.028 

8.0 

1 

.08088 

.100 

.01001 

.012 

.115  .001 

.007 

0 

.14095 

.131 

.01001 

.012 

.086  .020 

.103 

5 

.10180 

.094 

.01001 

.012 

.102  .025 

.127 

6 

,09212 

.114 

.01001 

.012 

.090  .022 

.113  38.0 

5 

.08088 

.too 

.01001 

.012 

.115  .001 

.007 

0 

.14095 

.131 

.01001 

.012 

.230  .003 

.014 

1.0 

1 

.22000 

,272 

.01001 

.012 

.222  .053 

.276 

13 

.21250 

.263 

.01001 

.012 

.171  .041 

.213 

2.0 

10 

.16175 

.200 

.01001 

.012 

.106  .026 

.132 

6 

.09635 

,119 

.01001 

.012 

.230  .003 

.014 

1 

.22000 

.272 

.01001 

.012 

,000  .000 

.000 

0 

LABOR  STANIMRO  OPERATION  RESOURCE  STANDARD  AND  NETHOD  ANALYSIS 


74S21A 
TECH  S  S 
SUB  TX 
STEP  D  L 


STRUT  ASST  C-141  NL6 


0001 

0010 

0030 

0010  E 
0020  E 

0035 

0010  E 
0020  E 

0085 

0010  E 
0020  E 

00?3 

0020  E 
0030  E 

0150 

OOlO  N 
0020  E 

0160  UP  01 

0010  H 
0020  E 
F165  UP  01 

0010  E 
0020  E 

0168  UP  01 

0010  E 
0020  E 

9000  UP  01 

0010 
0020 
0030 
0031 
0032 
0900 


U  1 

F  PF  A/R  REV 

*R  A  FA  SU>PaRr 

OCC 

K  1 

C  DC  ELEMENT 

FACT 

EA  1 

)  J  84194 

.89 

01 

00 

.00 

01 

24 

1.00 

RPL-DE-Ll 

.75 

RJP-PU-fil 

1.00 

01 

24 

.88 

ZCR-ST-Sl 

1.00 

RJP-PU-Rl 

1.00 

01 

24 

1.00 

RPL-K-Ll 

.75 

RJP-PU-Rl 

1.00 

01 

24 

.71 

RPL-SP-NI 

1.00 

RJP-PU-Rl 

1.00 

01 

24 

1.00 

RJP-PU-Rl 

24 

RJP-PN-Rl 

24 

ZPL-BK-Sl 

RJP-PH-Rl 

24 

ZPL-BK-Si 

RJP-PU-Rl 

24 


RCC  HNPfiC 
DESCRIPTION 


02/01/88 

4S2-59-3 


STORED 
PERCENT  ENGR  64.4 
3661027-101 


SUPPLEMENTAL 


PLATE  STEERING  PLATE 
PART  NtJHBER/NSN 
1620000110320 
DEGREASE 

DEGREASE  LARGE  PART  OR  BASXT  PRORATED  FOR  SMLL  PART 
REN  RPL  PAPRVRX  SIGN  OFF  DOC 

STRIP  NICKEL  PLATE 
STRIP  CHROHE  I.D.SNALL  PART  » 

REN  RPL  PAPRNRK  SIGN  OFF  DOC, 

DEGREASE 

DEGREASE  LARGE  PART  OR  BASXT  PRORATED  FOR  SMLL  PART 
REN  RPL  PAPRURK  SIGN  OFF  DX 

SKOTPEEN  I.D. 

SHOT  PEEN  SNALL/TO  PART  , 

REN  RPL  PAPRURK  SIGN  OFF  DOC, 

PREP  FOR  NICKEL 
1.00  PREP  FOR  NICXLE 

1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 
1.00  SUFIHATE  NICKE  PLATE 

1.00  NICXLE  PLATE  SMIL  PART 

1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC, 

.88  BAKE  AFTER  PLATE 

1.00  BAKE  SN  PART  4HR/24HR  BAKE  , 

1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC, 

.76  BAKE  AHER  GRIND 

1.00  BAKE  SN  PART  4HR/24HR  BAKE  , 

1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC, 

.01  LABOR  STANDARD  HISTORY 

PRIOR  HISTORY  ON  00-ALC  494  FORN 
27JUNI83  NEW  OCC  FACTOR  STUDY  <OLD  STD>  .32 
140CT83  UPGRADE  TO  ’E’  STD  <OLD  STD>  .08 
27DEC84  2  YR  REVIEW  U/OCC  OWTGE  >  XD  STD  <  .09 

4  KT8S  CHANGED  TO  NATCH  958  STEPS  OLD  STB  .78 
JENSEN  HMEL  73255 


407 


A-E046B-HN1-0Y-N45  PAGE  0001 
81174 


BASE  PFD  STD  A 

HOURS  TINE  HOURS  DLY  PCT  C 


1.43 

1.27 

.000  .000 

.000 

0 

.115  .028 

.143 

10 

.14095 

.131 

.01001 

.012 

.252  .053 

.275  40.0 

19 

.24234 

.300 

.01001 

.012 

.115  .028 

.143 

10 

.14095 

.131 

.01001 

.012 

.171  .029 

.151 

11 

.16131 

.200 

.01001 

.012 

.210  .050 

.260 

18 

.20000 

.248 

.01001 

.012 

.220  .053 

.273  24.0 

19 

.21020 

.260 

.01001 

.012 

.090  .019 

.099  38.0 

7 

.08088 

.100 

.01001 

.012 

.090  .017 

.086  8.0 

6 

.08088 

.100 

.01001 

.012 

.000  .000 

.000 

0 

TO  INTERROGATE  LABOR  STANDARDS,  liTUT 

RCC  PRD  NROP  NR 

<„.)< - X“> 

1234567890123456  ”  : 

t 


rn 


« 

7 

LABOR  STANMRD  OPERATIOM  RESOURCE  STANDARD  AND  METHOD  ANALYSIS  12/19/88 
74521A  STRUT  ASSY  C-Hl  NLG  RCC  HNPRC  4S2-59-3 

#TECH  S  S  W  F  PF  A/R  REV 

B  T  K  «  A  FA  SUPPORT  OCC  < - DESCRIPTION - - 

STEP  D  L  K  C  DC  ELEMENT  FACT  STORED  SUPPLEMENTAL 


XNPRC  S  E  UP  EA  B 
0001  UP  01 
0010 
0020 
0030 


J  88349  1.00  PERCENT  ENGR  99.9 

00  .00 

3G61227-101 

3G61042-101 

7127998-01 


0010 

UP 

01 

24 

.13 

0010 

E 

RUB-CV-Dl 

3.00 

0020 

E 

RJP-PU-Rl 

3.00 

001  i 

UP 

01 

24 

.13 

0010 

E 

ZCD-ST-Sl 

20.00  : 

0020 

E 

RJP-py-Rl 

3.00 

0012 

UP 

01 

24 

.13 

0010 

E 

ZCD-ST-Sl 

4.00 

0020 

E 

RJP-PU-Rl 

3.00 

0013 

UP 

01 

24 

.13 

0010 

E 

RUB-CB-Bl 

3.00 

0020 

E 

RJP-PU-Rl 

3.00 

0014 

UP 

01 

24 

.13 

0010 

E 

ZPL-CD-Sl 

20.00 

0020 

E 

RJP-PU-Rl 

3.00 

0015 

UP 

01 

24 

.13 

0010 

E 

zpl-bk-si 

3.00 

k  0020 

E 

RJP-PU-Rl 

3.00 

"  16 

UP 

01 

24 

.13 

0010 

E 

ZPL-IR-Sl 

20.00 

0020 

E 

RJP-PU-Rl 

3.00 

0120 

UP 

01 

00 

.00 

0010 

0020 

0129 

UP 

01 

00 

.13 

0010 

E 

RLG-RS-Bl 

16.00 

0020 

E 

RJP-PU-Rl 

2.00 

0400 

UP 

01 

00 

.00 

0010 

0409 

UP 

01 

24 

.13 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0412 

UP 

01 

24 

.13 

0010 

E 

RUB-CV-Dl 

1.00 

0020 

E 

ZPL-AN-Sl 

1.00 

0030 

E 

RJP-PU-Rl 

1.00 

9000 

UP 

01 

00 

.00 

3G61 160-101 
3G61 088-101 


3G61030-103 


C-141  NOSE  MISC  CAT.  S-1 
PART  NUMBER/NSN  STEEL  S-1 
5305000587840 
5305007069361 
5365000073413 
DEGREASE 


STRIP  CAD 
C 

STRIP  RUST 

STRIP  RUST 
C 

GRIT  BLAST 
S 
C 

CAD  PLATE 
IC 

BAKE  AFTER  CAD  PLATE 
IC 

CHROMATE  CONVERSION(IRIDITE) 


PART  NUMBER  /NSN  STEEL  S-7 
5310000511078 
5310000224942 

BRUSH  PLATE  O.D. 


PART  NUMBER/NSN  ALUM.  A-1 
5310009740834 

STRIP  ANODIZE  MED  PART 
STRIP  ANODIZE 
FF  DOC 

ANODIZE  SHALL  PART 


0010 

0900 


MOV  21  1988  INITIAL  INPUT 
BOB  ROSS  MAIEL  73255 


LABOR  STANDARD  HISTORY 


A-E046B-HM1-DY-M45  PAGE  0001 
31174 


BASE  PFD  STD  A 

HOURS  TIME  HOURS  DLY  PCT  C 


1.24 

1.24 

.000  .000 

.000 

0 

.291  .009 

.047 

4 

.08709 

.323 

.01001 

.037 

2.556  .080 

.412 

.5 

33 

.12630 

3.132 

.01001 

.037 

.535  .017 

.086 

.3 

7 

.12630 

.626 

.01001 

.037 

.140  .004 

.023 

2 

.03668 

*  1  JO 

.01001 

.037 

1.872  .053 

.302 

24 

.09212 

2.284 

.01001 

.037 

.272  .009 

.044  38.0 

4 

.08088 

.300 

.01001 

.037 

.502  .016 

.081 

7 

.02362 

.585 

.01001 

.037 

.000  .000 

.000 

0 

1.547  .000 

.201 

16 

.09546 

1.527 

.01001 

.020 

.000  .000 

.000 

0 

.136  .004 

.022 

.5 

2 

.12630 

.156 

.01001 

.012 

.156  .005 

.025 

.8 

2 

.08709 

.107 

.05392 

.073 

.01001 

.012 

.000  .000 

.000 

0 

NTERROGATE  LABOR  STANDARDS,  INPUT 


I 


69657A 
TECH  S  S 
T  K 
STEP  0  L 


LABOR  STANDARD  OPERATION  RESOURCE  STMDARD  MID  HETHOD  ANALYSIS  07/20/88  A-E046B-mi-DY-H45  PAGE  0001 


STRUT  KC13S  NLfi  L/H  RCC  KNPRC  4S1-S6'3  038-9102  83086 

H  F  PF  A/R  REV 

»R  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD  STD  A 

K  C  DC  ELEHENT  FACT  STORED  SUPPLEMEMTAL  HOURS  TIME  HOURS  DLY  PCT  C 


RCOIS  S  E  UP  EA  B  J  88167 


0001 

UP 

00 

00 

.00 

0010 

0033 

UP 

01 

24 

1.00 

0010 

E 

RUB-CV-Dl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0037 

UP 

01 

24 

1.00 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PV-Rl 

1.00 

0038 

UP 

01 

24 

1.00 

0010 

E 

RUB-CB-Bl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0040 

UP 

01 

24 

.95 

0010 

E 

za-CD-si 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0042 

UP 

01 

24 

.95 

0010 

E 

ZPL-IR-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0044 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0046 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

9000 

UP 

01 

24 

.01 

0010 

0020 

0990 


.35  PERCENT  ENGR  94.9 
7653528-01 


BEARING  LOVER 
PART  NO/NSN 
3120010403938 
DEGREASE 


STRIP  CAD 


GRIT  BLAST 


CAD  PLATE 


CHROMATE  CONVERSION(IRIDITE) 


I.V.D.  ALUMINUH  PLATE 
I.V.D.  PLATE 
C/ 

ALODINE  I.V.D.  ALUM  PLATE 
ALODINE 


LABOR  STD  HISTORY 
INITIAL  INPUT  MRCH  1983 
20APfi8S  DOVNGRADE  TO  N  STD  -  HAS  0.12  HRS 
K  H  SHIPLEY  NANEAA  63357 


.53 

.18 

.000 

.000 

.000 

0 

.097 

.023 

.120 

22 

.08709 

.107 

.01001 

.012 

.136 

.033 

.169  .5 

32 

.12630 

.156 

.01001 

.012 

.046 

.011 

.058 

11 

.03668 

.045 

.01001 

.012 

.102 

.023 

.120 

22 

.09212 

.114 

.01001 

.012 

.033 

.008 

.040 

7 

.02362 

.029 

.01001 

.012 

.230 

.003 

.014  1.0 

3 

.22000 

.272 

.01001 

.012 

.230 

.003 

.014 

3 

.22000 

.272 

.01001 

.012 

.000 

.000 

.000 

0 

TO  INTERROGATE  LABOR  STANDARDS.  INPUT 


RCC  PRD  NROP  NR 
<— X X— > 

1234567890123456  aSE  PUT  IN  END 

? 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  HETHOD  ANM.YSIS  07/20/88  A-E0A6B-mi-DY-N45  PAGE  0001 


4PA57A 

STRUT  l(C135  HLG  L/H 

RCC  NNPRC  4S1-56-3 

038-9102  83086 

TECH  S  S 

«  F  PF  A/R  REV 

SUB  T  K 

«R  A  FA  SUPPORT 

occ  < - 

-  DESCRIPTION - > 

BASE  PFD 

STD 

A 

STEP  D  L 

K  C  DC  ELEMENT 

FACT  STORED 

SUPPLEMENTAL 

HOURS  TIME 

HOURS 

DLY  PCT  ( 

RC016  S  E  UP 

EA  B  J  88173 

,35  PERCENT  ENGR  99.9 

PIN.METERING 

.36 

.12 

0001  UP 

00  00 

.00 

PART  NO/NSN 

.000  .000 

.000 

0 

0010 

65-5735 

1620007390166 

0030  UP 

01  24 

1.00 

STRIP  ANODIZE  SMALL  PART 

.136  .033 

.169 

.5 

47 

0010  E 

ZCD-ST-Sl 

1.00 

STRIP  ANODIZE 

.12630 

.156 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0040  UP 

01  24 

1.00 

ANODIZE  SHALL  PART 

.156  .037 

.193 

.8 

53 

0010  E 

RHB-CV-Dl 

1.00  VAPOR  a  (DEGRIHOOK/BASKET 

.08709 

.107 

0020  E 

ZPL-(W-S1 

1.00  ANODIZE  SNAU  PART 

.05892 

.073 

0030  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

9000  UP 

01  24 

.01 

LABOR  STANDARD  HISTORY 

.000  .000 

.000 

0 

0010 

INITIAL  INPUT  MARCH  1983 

0020 

20APR8S  DOWNGRADE  TO  N  STD  -  HAS  0.08  »tS 

0990 

K  y  SHIPLEY  HANEAA  63357 

1 

TO  INTERROGATE  LABOR  STANDARDS.  INPUT 


RCC  PRD  NROP  NR 
X—X X— > 

■34S678901234S6  ELSE  PUT  IN  END 


69657A 
TECH  S  S 
T  K 
STEP  D  L 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  NETHOO  ANALYSIS  07/26/88  A-E046B-mi-DY-N45 

STRUT  KC135  HLG  L/H  RCC  HNPRC  4S1-56-3  038-9102  83086 

U  F  PF  A/R  REV 

♦R  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD  STD 

K  C  DC  ELEMENT  FACT  STORED  SUPPLEMENTAL  HOURS  TIME  HOURS 


PAGE  0001 


A 

DLY  PCT  C 


XNPRC  S 

X 

UP 

EA  B 

J  88189 

1.00 

PERCENT  ENGR  89.8  PLATE  MISC.  PARTS  KC-135  MLG 

2.09 

2.09 

0001 

UP 

01 

00 

.00 

PART  NUMBER/MSN  STEEL  S-1 

.000  .000 

.000 

0 

0010 

69-11808  5365007912952 

0020 

69-11810  5365007912953 

0010 

UP 

01 

24 

.13 

DEGREASE 

.097  .003 

.016 

1 

0010 

E 

RUB-CV-Dl 

1.00 

VAPOR  CL  (DEGR) HOOK/BASKET 

.08709 

.107 

0020 

c 

k 

RJP-py-Rl 

1.00 

REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

,012 

0011 

UP 

01 

24 

.13 

STRIP  CAD 

1.020  .032 

.164 

.5 

8 

0010 

E 

ZCD-ST-Sl 

8.00 

STRIP  CAD  PLATE  SMALl.  PART 

.12630 

1.252 

0020 

E 

RJP-PH-Rl 

1.00 

REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

0012 

UP 

01 

24 

.13 

STRIP  RUST 

.136  .004 

.022 

.3 

1 

0010 

E 

ZCD-ST-Sl 

1.00 

STRIP  RUST 

.12630 

.156 

0020 

E 

RJP-Py-Rl 

1.00 

REM  RPL  PAPRyRK  SIGN  OFF  DOC 

.01001 

.012 

0013 

UP 

01 

24 

.13 

GBIT  BLAST 

.046  .001 

.008 

0 

0010 

E 

RyB-CB-Bl 

1.00 

BLAST  SM  PT  OR  BSKT  V/SM  PTS 

.03668 

.045 

0020 

E 

RJP-py-Rl 

1.00 

REM  RPL  PAPRyRK  SIGN  OFF  DOC 

.01001 

.012 

0014 

UP 

01 

24 

.13 

CAD  PLATE 

.746  .023 

.120 

6 

0010 

E 

ZPL-CD-Sl 

8.00 

CADMIUM  PLATE  SHALL  PART 

,09212 

.913 

0020 

E 

RJP-py-Rl 

1.00 

REM  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0015 

UP 

01 

24 

.13 

BAKE  AFTER  CAD  PLATE 

.657  .020 

.106  38.0 

5 

0010 

E 

ZPL-BK-Sl 

8.00 

BAKE  SM  PART  4HR/24HR  BAKE 

.08088 

.802 

0020 

E 

RJP-Py-Rl 

1.00 

REM  RPL  PAPRWRK  SIGN  OFF  DOC 

.01001 

.012 

Api6 

UP 

01 

24 

.13 

CHROMATE  CONVFRSION(IRIDITE) 

,198  .006 

.032 

2 

0010 

E 

ZPL-IR-Sl 

8.00 

IRIDITE  SMALL  PART 

.02362 

,234 

0020 

E 

RJP-py-RI 

1.00 

REM  RPL  PAPRyRK  SIGN  OFF  DOC 

.01001 

.012 

0060 

UP 

01 

00 

.00 

PART  NUMBER/NSN  STEEL  S-4 

.000  .000 

.000 

0 

0010 

30-3112  5310005934352 

0020 

60-6535-1  N.S.L. 

0030 

7739141-01  N.S.L. 

0040 

30-3115-1  1620011480433 

0050 

30-3115-3  1620007958724 

0067 

UP 

01 

24 

.13 

DEGREASE 

,291  .009 

.047 

2 

0010 

E 

RWB-CV-Dl 

3.00 

VAPOR  CL  <DEGR)HOOK/BASKET 

,08709 

.323 

0020 

E 

Rjp-py-Ri 

3.00 

REM  RPL  PAPRyRK  SIGN  OFF  DOC 

.01001 

.037 

0068 

UP 

01 

24 

.13 

STRIP  CAD 

3.061  .096 

.493 

.5 

24 

0010 

E 

ZCD-ST-Sl  24.00 

STRIP  CAD  PLATE  SMALL  PART 

.12630 

3.758 

0020 

E 

RJP-Py-Rl 

3.00 

REM.RPL  PAPRyRK  SIGN  OFF  DOC 

.01001 

.037 

0069 

UP 

01 

24 

.13 

STRIP  RUST 

.408  .013 

.066 

.3 

3 

0010 

E 

ZC^ST-S^ 

3.00 

STRIP  RUST 

.12630 

.469 

0020 

E 

RJP-P«-R1 

3.00 

REM  RPL  PAPRyRK  SIGN  OFF  DOC 

.01001 

.037 

0070 

UP 

01 

24 

.13 

GRIT  BLAST 

.140  .004 

.023 

1 

0010 

E 

RNB-CB-Bl 

3.00 

BLAST  SM  PT  OR  BSKT  V/SM  PTS 

.03668 

.136 

0020 

E 

RJP-Py-Rl 

3.00 

REM  RPL  PAPRyRK  SIGN  OFF  DOC 

.01001 

.037 

0071 

UP 

01 

24 

.13 

I.V.D.  ALUMINUM  PLATE 

.690  .022 

.111 

1.0 

5 

0010 

N 

3.00 

I.V.D.  PLATE 

.22000 

.818 

0020 

E 

RJP-P«-R1 

3.00 

REM  RPL  PAPRyRK  SIGN  OFF  DOC/ 

.01001 

.037 

0072 

UP 

01 

24 

.13 

ALODINE  I.V.D.  ALUM  PLATE 

.690  .022 

.111 

5 

0010 

N 

3.00 

ALODINE 

.22000 

.818 

VP  0020 

E 

Rjp-py-Ri 

3.00 

REM  RPL  PAPRyRK  SIGN  OFF  DOC/ 

.01001 

,037 

ri 

0400 

UP 

01 

00 

.00 

V.  — 

PART  NUMBER/NSN  ALUM.  ..  x 

.000 

.000 

.000 

0 

0010 

69-1173-1 

1620006020297 

0020 

69-1173-2 

1620006020298 

^  0030 

90-8654 

1620005725325 

P? 

UP 

01 

24 

.13 

STRIP  ANODIZE  MED  PART 

2.040 

.064 

.329 

.5  16 

0010  E 

ZCD-ST-Sl 

16.00 

STRIP  ANODIZE 

.12630 

2.505 

0020  E 

RJP-PU-Rl 

2.00 

REN  RPL  PAFRURK  SIGN  OFF  DOC 

.01001 

.024 

0412 

UP 

01 

24 

.13 

ALODINE  SMALL  PART 

1.612 

.050 

.260 

12 

0010  E 

RPL-AL-Sl 

16.00 

ALODINE  1ST  SMALL  ALUM  PART 

.09953 

1.974 

0020  E 

RJP-PW-Rl 

2.00 

REM  RPL  PAPRNRK  SIGN  OFF  DOC 

.01001 

.024 

0480 

00 

.00 

PART  NUMBER/  NSN  ALUM.  A-5 

.000 

.000 

.000 

0 

0010 

65-5754-1 

1620007651370 

0020 

65-5754 

N.S.L. 

0030 

69-1176 

N.S.L. 

0486 

UP 

01 

24 

.13 

ANODIZE  SMLL  PART 

1.136 

.035 

.183 

.8  9 

0010  E 

RUB-CV-Dl 

2.00 

VAPOR  CL  (DEGR) HOOK/BASKET 

.08709 

.215 

0020  E 

ZPL-AN-Sl 

16.00 

ANODIZE  SMALL  PART 

.05892 

1.168 

0030  E 

RJP-PW-Rl 

2.00 

REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.024 

TO  INTERROGATE  LABOR  STANDARDS,  INPUT 

RCC  PRD  wrap  NR 
<~X X— > 

1234567890123A54  ELSE  PUT  IN  END 


0230 

UP 

01 

24 

.01 

NICKEL 

.420  .001 

.005 

24.0 

0 

0010 

N 

1.00 

NICKEL  PLT  Um  PART 

.41000 

.508 

0020 

E 

RJP-PU-Rl 

1.00  REN  RPL  PAPRURK  SIGN  OFF 

DOC 

.01001 

.012 

'0235 

UP 

01 

24 

.01 

NICKEL 

.420  .001 

.005 

24.0 

0 

0010 

N 

1.00 

NICKEL  PLT  LARGE  PART 

.41000 

.508 

0020 

E 

RJP-P1I-R1 

1.00  REN  RPL  PAPRHRX  SIGN  QTF 

DOC 

.01001 

.012 

0245 

UP 

01 

24 

.50 

BAKE  AFTER  NICKa 

.171  .021 

.106 

8.0 

2 

0010 

£ 

ZPL-M(-«1 

1.00  BAKE  NED/LR6  SIZE  PART 

.16175 

.200 

0020 

E 

RJP-PU-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF 

DOC 

.01001 

.012 

0280 

UP 

01 

24 

.65 

BAKE  AHER  GRIND 

.171  .027 

.138 

8.0 

2 

0010 

E 

ZPL-BK-Hl 

1.00  BAKE  NED/LRG  SIZE  PART 

.16175 

.200 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF 

DOC 

.01001 

.012 

0305 

UP 

01 

24 

.95 

GRIT  BLAST  PRIOR  TO  CAD/IVD 

.326  .075 

.385 

7 

0010 

E 

RPL-SB-L2 

1.00  SANDBLAST  LARGE  PART  -  HOIST 

.31693 

.392 

0020 

E 

RJP-PU-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0310 

UP 

01 

24 

.95 

CAD  PLATE 

.824  .188 

.971 

17 

'  0010 

E 

ZPL-CD-Ll 

1.00  CADNIUN  PLATE  LR8  PART-HOIST 

.81410 

1.009 

0020 

E 

RJP-PU-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF 

DOC 

.01001 

.012 

0330 

UP 

01 

24 

.95 

BAKE  AFTER  CAD  PLATE 

.171  .039 

.202  38.0 

4 

0010 

E 

ZPL-BK-Nl 

1.00  BAKE  NED/LRG  SIZE  PART 

.16175 

.200 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF 

DOC 

.01001 

.012 

0332 

UP 

01 

24 

.95 

CHROMATE  CONVERSIDN(IRIDITE) 

.117  .027 

.138 

2 

0010 

E 

ZPL-IR-U 

1.00  IRIDITE  LARGE  PART-HOIST 

.10705 

.132 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF 

DX 

.01001 

.012 

0337 

UP 

01 

24 

.05 

I.V.D.  ALtMINlW  PLATE 

.824  .010 

.051 

1.0 

1 

0010 

N 

1.00 

I.V.D.  PLATE 

.81400 

1.009 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF 

DOC/ 

.01001 

.012 

0338 

UP 

01 

24 

.05 

ALODINE  I.V.D.  ALUN  PLATE 

.425  .005 

.026 

0 

0 

0010 

N 

1.00 

ALODINE 

.41500 

.514 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF 

DOC/ 

.01001 

.012 

9000 

UP 

01 

24 

.01 

LABOR  STANDARD  HISTORY 

.000  .000 

.000 

0 

OOlO  INITIAL  INPUT  MARCH  1983 

0020  20APR8S  MWGRAOC  TO  N  STD  -  NAS  5.33  WS 

0990  K  H  afIPLEY  HA«AA  63357 


TO  INTERROGATE  LABOR  STANDARDS.  INPUT 

RCC  PRD  NROP  NR 
<— X ><---> 

1234567890123456  ELSE  PUT  IN  END 


69&57A 
TECH  S  S 
T  K 
STEP  B  L 


LABOR  STANDARD  OPERATIQil  RESOURCE  STANDARD  AND  HETHOD  ANALYSIS  07/20/88  A-E046B-mi-DY-H4S 
STRUT  KC135  HL6  L/H  RCC  NNPRC  4S1-SA-3  038-9102  83086 

B  F  PF  A>11  REV 

«  A  FA  SUPPORT  OCC  < -  DESCRIPTION - >  BASE  PFD  STD 

K  C  DC  ELEMENT  FACT  STORED  SUPPLENENTAL  HOURS  TINE  HOURS 


PAGE  0001 


A 

DLY  PCT  C 


RC014  S 

N 

UP  EA 

B  J  88167 

1.00 

PERCENT  ENGR  65.9  INNER  CYLINDER 

5.55 

5.55 

0001 

UP  00 

00 

.00 

PART  NO/NSN 

.000  .000 

.000 

0010 

65-1265-8  1620000842104 

0035 

UP 

01 

24 

1.00 

DEGREASE 

.150  .036 

.187 

0010 

E 

RPL-DE-Ll 

1.00 

DEGREASE  LARGE  PART  OR  BASXT 

,14095 

.174 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PtfRBRX  SIGN  OFF  DOC 

.01001 

.012 

0040 

UP 

01 

24 

.95 

STRIP  CAD 

.262  .060 

.309 

.5 

0010 

E 

ZCD-ST-Hl 

1.00 

STRIP  CAD  ID/OD  HED/LR6  PART 

.25260 

.313 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRBRK  SIGN  OFF  DOC 

.01001 

.012 

0045 

UP 

01 

24 

.05 

STRIP  RUST 

.262  .003 

.016 

.3 

0010 

E 

ZCD-ST-Nl 

1.00 

STRIP  RUST 

.25260 

.313 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRBRK  SIGN  OFF  DOC 

.01001 

.012 

0050 

UP 

01 

24 

.25 

STRIP  CHRQNE  LARGE  PART  O.D. 

.363  .022 

.113  24.0 

0010 

E 

ZCR-ST-H2 

1.00 

STRIP  CHRONE  OD  NED/LRG  PART 

.35303 

.437 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRtftK  SIGN  OFF  DOC 

.01001 

.012 

0060 

UP 

01 

24 

,25 

STRIP  CHRONE  LARGE  PART  I.D. 

.494  .030 

.153  24.0 

0010 

E 

ZCR-ST-Nl 

1.00 

STRIP  CHRONE  ID  NED/LRG  PART 

.48467 

.600 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRBRK  SIGN  OFF  DOC 

.01001 

.012 

0070 

UP 

01 

24 

.10 

GRIT  BLAST  PRIOR  TO  CAD/IVD 

.326  .008 

.041 

0010 

E 

RPL-SB-L2 

1.00 

SANDBLAST  LARGE  PART  -  HOIST 

.31693 

.392 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRBRK  SIGN  OFF  OOC 

.01001 

.012 

• 

0180 

UP 

01 

24 

.75 

BAKE  AFTER  ETCH 

,171  .031 

.160 

8.0 

0010 

E 

ZPL-BK-Nl 

l.OO 

BAKE  tO/LRG  SIZE  PART 

.16175 

,200 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRBRK  SIGN  OFF  DOC 

.01001 

.012 

0195 

UP 

01 

24 

,75 

DEGREASE 

.150  .027 

.140 

0010 

E 

RPL-DE-Ll 

1.00 

DEGREASE  LARGE  PART  OR  BASKT 

,14095 

.174 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRBRK  SIGN  OFF  BOC 

.01001 

.012 

0200 

UP 

01 

24 

.75 

SHOTPEEN  LARGE  PART/MSK 

.548  .099 

.510 

0010 

E 

ZllA-CL-04 

1.00 

NASK  V/LRG  CYL  HPE  PART 

,32667 

.405 

0020 

E 

RPL-SP-NI 

1.00 

SHOT  PEEN  SHALL/NED  PART 

.16131 

.200 

0030 

N 

ZUH-a-02 

1.00 

UNNASK  lOIUH  SIZE  CYL  PART 

.05067 

.062 

0040 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PM>RBRK  SIGN  OFF  DOC 

.01001 

.012 

0205 

UP 

01 

24 

.50 

PREP  CHROtt  LARGE  PART  O.D. 

.720  .  086 

.446 

0010 

N 

1.00 

PREP  FOR  CHRNOE 

.71000 

.880 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRBRK  SIGN  OFF  DOC 

.01001 

.012 

0210 

UP 

01 

24 

.50 

CHRONE  PLATE  LARK  PART  O.D. 

.600  .072 

.372  24.0 

0010 

N 

1.00 

CHRONE  PLATE  LARK  ?*RT 

.59000 

.731 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PM>RBRX  SIGN  OFF  DOC 

.01001 

.012 

0220 

UP 

01 

24 

.50 

BAKE  AFTER  CHRONE  PLATE 

.171  .021 

.106 

8.0 

0010 

E 

ZPL-BK-Hl 

1.00 

BAKE  NEIARG  SIZE  PART 

.16175 

.200 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRBRK  SIGN  OFF  DOC 

.01001 

.012 

0223 

UP 

01 

24 

.49 

PREP  CHRO«  I.D.  LARK  PART 

,940  .111 

.571 

0010 

N 

1.00 

PREP  CHIONE  I.D. 

.93000 

1.153 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PM>RBRX  SIGN  OFF  DOC 

.01001 

.012 

0225 

UP 

01 

24 

,49 

CHRONE  LARGE  PART  I.D. 

.640  .075 

.389  30.0 

0010 

M 

1.00 

CHRONE  PLT  LARK  PART 

.63000 

.781 

• 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRBRK  SIGN  OFF  DOC 

.01001 

.012 

0226 

UP 

01 

24 

.01 

PREP  FOR  NICKa 

.260  .001 

.003 

0010 

N 

1.00 

PREP  FOR  NICKa  U^tG^  PART 

.25000 

,310 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRBRK  SIGN  OFF  DK 

.01001 

.012 

0228 

UP 

01 

24 

.01 

GRIT  BLAST  FOR  NICXa 

.326  .001 

.004 

0010 

E 

RPI-SB-L2 

1.00 

SANDBLAST  LARK  PART  -  HOIST 

.31693 

.392 

0020 

E 

RJP-PB-Rl 

1.00 

REN  RPL  PAPRBRK  SIGN  OFF  DOC 

.01001 

.012 

0 

3 


6 


0 


2 


3 


1 


3 


3 


9 


8 


7 


2 


10 


7 


0 


0 


0010 

E 

0020 

E 

0500 

IF 

01 

i  0010 

E 

0020 

E 

0515 

UP 

01 

0010 

E 

0020 

E 

0525 

UP 

01 

0010 

E 

0020 

E 

0530 

UP 

01 

0010 

E 

0020 

E 

0550 

UP 

01 

0010 

E 

0020 

E 

0555 

UP 

01 

0010 

E 

0020 

E 

0563 

UP 

01 

0010 

N 

0020 

E 

0567 

IF 

01 

0010 

N 

0020 

E 

9000 

UP 

01 

0010 

0020 

OW 


ZPL-BK-«l  .34  BAKE  lO/LRe  SIZE  . .  (T 
RJP-PW-Rl  1.00  REW  RPL  PAPRNRK  SI6N  OFF  DOC 
24  .75  BAKE  AFTER  GRIND 

ZPL-BK-Nl  1.00  BAKE  MED/LRG  SIZE  PART 
RJP-PH-Rl  1.00  REM  RPL  PW^RURK  SIGN  OFF  DOC 
24  .75  DEGREASE 

RPL-DE-Ll  1.00  DEKEASE  LARGE  P«T  OR  BASKT 
RJP-PM-Rl  1.00  REM  RPL  Ptf>RNRK  SIGN  OFF  DOC 

24  1.00  GRIT  BLAST  PRIOR  TO  CAD/IVD 

RPL-SB-L2  1.00  SANDBLAST  LARGE  P«T  -  HOIST 
RJP-PW-Rl  1.00  REM  RPL  PAPRNRK  SIGN  OFF  DOC 
24  .  95  CAD  PLATE 

ZPL-CD-Ll  1.00  CADMIUM  PLATE  LRG  PART-HOIST 
RJP-PN-Rl  1.00  REM  RPL  PAPRNRK  SIGN  (FF  DOC 
24  .95  BAKE  AFTER  CAD  PLATE 

ZPL-BK-Ml  1.00  BAKE  MED/LRG  SIZE  P<«T 

RJP-PN-Rl  1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 

24  .  95  OfiQMATE  CONVERSION (IRIDITE) 

ZPL-IR-Ll  1.00  IRIDITE  LARGE  PART-HOIST 

RJP-PV(-R1  1.00  REM  RPL  PAPRNRK  SIGN  OFF  dCC 
24  .05  I.V.D.  ALUMINUM  PLATE 

1.00  I.V.D.  PLATE 

RJP-PW-Rl  1.00  REM  RPL  PAPRWRK  SIGN  OF  DOC/ 

24  .05  ALODINE  I.V.D.  ALUI  PLATE 

1.00  ALODI« 

RJP-PW-Rl  1.00  REM  RPL  PAPRWRK  SIW  OFF  DOC/ 

24  .01  LABOR  STANDARD  HISTORY 

INITIAL  INPUT  MARCH  1983 
20APR85  DOWNGRADE  TO  N  STD  -  WAS  6. 10  IfiS 
K  W  SHIPLEY  fWeW  63357 


.16175 

.068 

.01001 

.012 

.171  .031 

.160 

8.0 

3 

.16175 

.200 

.01001 

.012 

.150  .027 

.140 

3 

.14095 

.174 

.01001 

.012 

.326  .078 

.405 

8 

.31693 

.392 

.01001 

.012 

.824  .188 

.971 

19 

.81410 

1.009 

.01001 

.012 

.171  .039 

.202  38.0 

4 

.16175 

.200 

.01001 

.012 

.117  .027 

.138 

3 

.10705 

.132 

.01001 

.012 

.824  .010 

.051 

1.0 

1 

.81400 

1.009 

.01001 

.012 

.425  .005 

.026 

1 

.41500 

.514 

.01001 

.012 

.000  .000 

.000 

0 

TO  INTERRtKATE  LABOR  STANDARDS,  IWUT 

RCC  PRO  NROP  NR 
<— X - X— > 

1234567890123456  ELSE  PUT  IN  END 


0010  E 
0020  E 


HP 

UP  01 

E 

0020 

E 

0335 

UP  01 

0010 

N 

0020 

E 

0340 

01 

0010 

N 

0020 

E 

0350 

UP  01 

OOlO 

E 

0020 

E 

0353 

OP  01 

0010 

N 

0020 

E 

0357 

UP  01 

0010 

E 

0020 

E 

0360 

UP  01 

0010 

N 

0020 

E 

0370 

UP  01 

0010 

E 

0020 

E 

0373 

UP  01 

^  0010 

N 

m  0020 

E 

^77 

UP  01 

0010 

E 

0020 

E 

0380 

UP  01 

0010 

N 

0020 

E 

0390 

IF  01 

0010 

E 

0020 

E 

0393 

UP  01 

0010 

N 

0020 

E 

0397  UP  01 

0010  E 
0020  E 

0400  UP  01 

0010  N 
0020  E 

0410  UP  01 

0010  E 
0020  E 

0413  UP  01 

0010  N 
0020  E 

10417  UP  01 

0010  E 
0020  E 

0420  UP  01 

0010  N 
0020  E 

0430  UP  01 


ZPL-BK-IH  .50  BAKE  (CD/LR6  SIZE  PART 
RJP-P1*-RI  1.00  REN  RPL  PAPRWRK  SIGN  OFF  DOC 
24  .  28  GRIT  BLAST  FOR  QWC 

RPL-SB-L2  .50  SANDBLAST  LAR6E  PART  -  HOIST 
RJP-PN-Rl  1.00  REN  RPL  SIGN  OFF  DOC 

24  .  28  PREP  ClfiOIC  I.D.  LARGE  PART 

.50  PREP  cum  I.D. 

RJP-Pti-Rl  1.00  REN  RPL  PAPRWRK  SIGN  OFF  DOC 
24  .  28  CHRQNE  PART  I.D. 

.50  CHROI€  PLT  LARGE  PART 

RJP-PW-Rl  1.00  REN  RPL  PAPRWRK  SIGN  IFF  DOC 
24  .  28  BAKE  AFTER  OfiCTE  PLATE 

ZPL-BK-Nl  .50  BAKE  NED/LRB  SIZE  PART 
RJP-PW-Rl  1.00  REN  RPL  PAPRWW(  SIGN  OFF  DOC 
24  .10  PP£P  FOR  NICKEL 

1.00  PREP  FOR  NICKEL  LARGE  PlWT 

RJP-PVHRI  1.00  REN  RPL  PAPRWRK  SI»I  OFF  DOC 
24  .10  GRIT  BLAST  FOR  MIOEL 

RPL-SB-L2  1.00  SANDBLAST  LARGE  PART  -  HOIST 
RJP-PW-Rl  1.00  REN  RPL  P/FRWRK  SIGN  OFF  DOC 
24  . 10  NICKEL 

1.00  NICKa  PLT  U«6E  P«T 

RJP-PW-Rl  1.00  REN  RPL  PAPRWRK  SI91  OFF  DOC 
24  .10  B»E /FTER  NICKEL 

ZPL-BK-Nl  1.00  BAKE  IQ/LRG  SIZE  PART 

RJP-PW-Rl  1.00  REN  RPL  P«>R1«<  SIGN  OFF  DOC 
24  .10  PREP  FOR  NICKEL 

.34  PREP  FOR  NICKEL  LARGE  PART 

RJP-PW-Rl  1.00  REN  RPL  PAPRWRK  SIGN  OFF  DOC 
24  .10  GRIT  BLAST  FDR  Nlim 

RPL-SB-L2  .34  SAMMLAST  LARGE  PART  -  HOIST 

RJP-PW-Rl  1.00  REN  RPL  PAPRWRK  SIGN  OF  DOC 
24  . 10  NICKEL 

.34  NICKa  aT  LARGE  PWT 

RJP-PW-Rl  1,00  REN  RPL  PAPRWRK  SIGN  OF  DOC 
24  .10  BAKE  AFTER  NICKa 

Za-BK-Nl  .34  BAKE  HED/LRG  SIZE  PART 

RJP-PW-fll  1.00  REN  RPL  PAPRWRK  SIGN  OF  DOC 
24  .10  PREP  FOR  NICKa 

.34  PREP  FOR  NlOa  LW?6E  P(«T 

RJP-PW-Rl  1.00  REN  RPL  P«W(RK  SIGN  OF  DX 
24  .10  GRIT  BLAST  FW  NICKa 

RPL-SB-L2  .34  SrtWLAST  LARGE  FART  -  HOIST 

RJP-PW-Rl  l.OO  REN  RPL  PAPRWWC  SIGN  OF  DOC 
24  .10  NICKa 

.34  NICKa  PIT  LARGE  PART 

RJP-PW-Rl  1.00  REN  RPL  PAPRKWC  SIGN  OF  DOC 
24  .10  B«(E  AFTER  NIQCa 

Za-BK-Nl  .34  BAKE  NED/LR6  SIZE  PART 

RJP-PW-Rl  1.00  REN  RPL  PtfW«<  SIGN  OF  DOC 
24  . 10  PREP  FOR  NICKB. 

.34  PREP  FOR  NICKa  LARGE  P(«T 

RJP-PW-Rl  1.00  REN  RPL  P(V>RWRK  SIGN  OF  DOC 
24  .10  GRIT  BLAST  FOR  «CKa 

RPI-SB-L2  .34  SAWBLAST  LARGE  PART  -  HOIST 

RJP-fW-Rl  1.00  REN  RPL  PAPRWRK  SIGN  OF  DOC 
24  .10  NICKa 

.34  NICKa  PIT  LARGE  PART 

RJP-PW-Rl  1.00  REN  RPL  PAPRWRK  SIGN  OF  DOC 

24  .10  irTER  NlOCa 


.16175 

.100 

.01001 

.012 

.168  .011 

.050 

1 

.31693 

.196 

.01001 

.012 

.475  .032 

.165 

3 

.93000 

.576 

.01001 

.012 

.325  .022 

.113  30.0 

2 

.63000 

.390 

.01001 

.012 

.090  .006 

.032  8.0 

1 

.16175 

.100 

.01001 

.012 

.260  .006 

.032 

1 

.25000 

.310 

.01001 

.012 

.326  .008 

.041 

1 

.31693 

.392 

.01001 

.012 

.420  .010 

.052  24.0 

1 

.41000 

.508 

.01001 

.012 

.171  .004 

.021  8.0 

0 

.16175 

.200 

.01001 

.012 

.095  .  002 

.012 

0 

.25000 

.105 

.01001 

.012 

.117  .003 

.015 

0 

.31693 

.133 

.01001 

.012 

.149  .  004 

.019  24.0 

0 

.41000 

.172 

.01001 

.012 

.065  .002 

.008  8.0 

0 

.16175 

.068 

.01001 

.012 

.095  .002 

.012 

0 

.25000 

.105 

.01001 

.012 

.117  .003 

.015 

0 

.31693 

.133 

.01001 

.012 

.149  .004 

.019  24.0 

0 

.41000 

.172 

.01001 

.012 

.065  .002 

.008  8.0 

0 

.16175 

.068 

.01001 

.012 

.095  .002 

.012 

0 

.25000 

.105 

.01001 

.012 

.117  .003 

.015 

0 

.31693 

.133 

.01001 

.012 

.149  .004 

.019  24.0 

0 

.41000 

.172 

.01001 

.012 

.065  .002 

.008  8.0 

0 

nNPRC6?657ARC013 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  METHOD  ANALYSIS 
69657A  STRUT  KC135  HLS  L/H  RCC  fflW 

’  TECH  S  S  N  F  PF  A/R  REV 

JB  T  K  «  A  FA  SUPPORT  OCC  < - DESCRIPTION - 

STEP  D  L  K  C  X  ELEMENT  FACT  STORED  SUPPLEfENTAL 


08/17/88  A-E04AB-M11-DY-fl45  PAGE  0001 

4S1-56-3  038-9102  83086 

- >  BASE  PFD  STD  A 

HOURS  TIME  HOURS  DLY  PCT  C 


RC013  S  E  UP  EA 
0001  UP  01 
0010 
0020 
0030 
0040 


B  J  88174 
00 


0010 

UP  00 

00 

.00 

0010 

0036 

UP  01 

24 

1.00 

0010 

E 

RPL-DE-Ll 

1.00 

0020 

E 

RJP-PN-fil 

1.00 

0037 

UP  01 

24 

.95 

0010 

E 

ZCD-ST-Nl 

1.00 

0020 

E 

RJP-PN-Rl 

1.00 

0038 

UP  01 

24 

.05 

0010 

E 

ZCD-ST-Nl 

1.00 

0020 

E 

RJP-PN-Rl 

1.00 

0080 

UP  01 

24 

.30 

0010 

E 

ZCR-ST-Ml 

.50 

0020 

E 

RJP-PN-Rl 

1.00 

0090 

UP  01 

24 

.30 

1  0010 

£ 

ZCR-ST-Hl 

.50 

0020 

E 

RJP-PN-Rl 

1.00 

0100 

UP  01 

24 

.80 

0010 

E 

RPL-SB-L2 

.34 

0020 

E 

RJP-PN-Rl 

1.00 

0110 

UP  01 

24 

.70 

0010 

E 

RPL-5B-L2 

.34 

0020 

E 

RJP-PN-Rl 

1.00 

0120 

UP  01 

24 

.60 

0010 

E 

RPL-SB-L2 

.34 

0020 

E 

RJP-PN-Rl 

1.00 

0290 

UP  01 

24 

.75 

0010 

E 

ZPL-BK-Nl 

1.00 

0020 

E 

RJP-PN-Rl 

1.00  1 

0305 

UP  01 

24 

.75 

0010 

E 

RPL-OE-Ll 

1.00  1 

0020 

E 

RJP-PN-Rl 

1.001 

0310 

UP  01 

24 

.90 

0010 

E 

ZMHl-04 

1.00  1 

0020 

E 

RPL-SP-Nl 

1.00! 

0030 

N 

ZUM-a-02 

1.00  1 

0040 

E 

RJP-PN-Rl 

1.001 

0313 

UP  01 

24 

.38 

0010 

E 

RPL-SB-L2 

.50! 

0020 

E 

RJP-PN-Rl 

1.001 

1.00  PERCENT  ENGR  81.9 

.00 

65-5763-17 

65-5763-18 

50-9712-32 

50-9712-31 

.00 

65-5763-17 


0010  N 
0020  E 

0320  UP  01 

0010  N 
0020  E 

0330  UP  01 


RJP-PN-Rl 

24 

RJP-PN-ftl 

24 


OUTER  CYLINDER 
PART  NUKBER/NSN 
1620009274739 
1620009592078 
1620007871750 
1620007871749 
PMT  NO/NSN 
1620009274739 
DEGREASE 


STRIP  CAD 


5.18  5.18 

.000  .000  .000 


STRIP  RUST 
STRIP  RUST 

C 

STRIP  CHROfE  LARGE  PART  I.D. 


STRIP  CHR9C  LARGE  P«?T  I.D. 


GRIT  BLAST  CORROSION 


GRIT  BLAST  CORROSION 


GRIT  BLAST  OMIOSION 


BAKE  AFTER  ETCH 


DEGREASE 


SHOTPEEN  LARGE  PART/MASK 


GRIT  BLAST  FDR  OTCHE 


Pf«P  OWME  I.D.  LARGE  P«T 
PREP  CHROME  I.D. 


1.00  REH  RPL  PAPRMRK  SIGN  OFF  DOC 


Omt  LARGE  PART  I.D. 
CMTOME  PLT  LARGE  PART 


1.00  REN  RPL  PIV’RHRK  SIGN  OFF  DOC 


B«(E  AFTER  CHROME  PLATE 


.000  .000 

.000 

.150  .036 

.187 

.14095 

.174 

.01001 

.012 

.262  .060 

.309  .5 

.25260 

.313 

.01001 

.012 

.262  .003 

.016  .3 

.25260 

.313 

.01001 

.012 

.252  .018 

.094  24.0 

.48467 

.300 

.01001 

.012 

.252  .018 

.094  24.0 

.48467 

.300 

.01001 

.012 

.117  .023 

.117 

.31693 

.133 

.01001 

.012 

.117  .020 

.102 

.31693 

.133 

.01001 

.012 

.117  .017 

.088 

.31693 

.133 

.01001 

.012 

.171  .031 

.160  8.0 

.16175 

.200 

.01001 

.012 

.150  .027 

.140 

.14095 

.174 

.01001 

.012 

.548  .119 

.612 

.32667 

.405 

.16131 

.200 

.05067 

.062 

.01001 

.012 

.168  .015 

.079 

.31693 

.196 

.01001 

.012 

.475  .043 

.224 

.93000 

.576 

.01001 

.012 

.325  .030 

.153  30.0 

.63000 

.390 

.01001 

.012 

.090  .008 

.043  8.0 

LrtBOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  MEfflOD  ANALYSIS  07/0S/S3 


69354A  STRUT  ASSY  KC135  W.6  " 

;r  ’eoh  s  s  y  f  F'F  a/r  rev 

SOB  T  K  »R  A  FA  SUPPORT  OCC  <- 

STEP  D  L  K  C  DC  ELLNENT  FACT 


RCC  HNPRC 
DESCRIPTION 


4S2-3:-3 


STORED 


SUPPLEMEIflAL 


0001 

*.•.1 A 

V »/  *  V 

UP  01 

00 

.58 

C033 

UP  01 

24 

1.00 

COlO  E 

RPL-BE-Ll 

1.00 

*v2?  E 

RJP-PW-Rl 

1.00 

0040 

UP  01 

24 

.?5 

0010  E 

ZCD-ST-Ml 

1.00 

0020  E 

RJP-py-Rl 

1.00 

0045 

UP  01 

24 

.05 

•COlO  E 

ZCD-ST-Ml 

1.00 

::.20  E 

RJP-PW-Rl 

1.00 

C07C 

UP  01 

24 

.05 

vv'.O  E 

ZCR-ST-M2 

.17 

z 

c 

Rjp-?y-Ri 

1.00 

COSO 

LIP  Cl 

n  $ 

•1*9 

.05 

■:C!0  E 

ZCR-ST-M2 

* 

*  *  / 

■..■.■■■'I  r 

Rjp-py-pi 

1.00 

CO?-: 

Ur  01 

24 

.05 

:oio  E 

ZCR-ST-M2 

.17 

0020  E 

RJP-py-Rl 

1.00 

*  *  A  • 

"A 

'SC 

*  V  -J 

COlO  E 


4  •  5 

V  ;  i'w 

UP 

01 

24 

0010  E 

ZCR-ST-M2 

0020  E 

pje-sy-?* 

0120 

UP  01 

24 

COlO  E 

zor-st-n: 

C020  E 

Rjp-py-Ri 

01 

n  4 

:oic  £ 

ZPL-BK-Nl 

O'TZO  E 

pup-py-'si 

C225 

UP 

01 

24 

■3010  E 

RFL-CE-Ll 

*  A  A  A  f* 

vv..s;  c 

RJP-PU-Sl 

0230 

UP 

01 

24 

0010  E 

ZMA-CL-04 

r 

vv4v  C 

RPL-SP-Ml 

0030  N 

ZUK-CL-C2 

■3040  E 

RJP-P«-R1 

004: 

UP  01 

24 

OOlO  E 

ZNA-CL-04 

co:o  E 

RPL-SP-Ml 

0030  N 

Zl'N-a-02 

0040  E 

RJP-PW-Rl 

■)250 

UP  01 

24 

CO'O  E 

ZMA-C:  -04 

C020  E 

RPL-SP-Nl 

*■'■30  N 

Z!JN-CL-C2 

3040  E 

RJF-,’'W-R1 

c:6C 

UP  01 

24 

0010  E 

ZNA-a-04 

RCCCl  S  N  UP  EA  B  J  8S134  .53  PERCENT  ENGR  74.3  PLATE  PISTCN 

>0  .58  PART  NUNBER/NSN 

7531:63-10  1620010134C57 

:4  1.00  DEGREASE 

RPL-BE-Ll  1.00  DEGREASE  LARGE  PART  CR  BASK! 

RJP-PW-Rl  1.00  REN  RPL  PA^RNRK  SIGN  CFF  DOC 
!4  .95  STRIP  CAD 

ZCD-ST-Nl  1.00  STRIP  CAD  ID/CD  NED/LRS  PART 
RJP-Pii'-Rl  1.00  REN  RPL  PAPRWRK  SI3.N  Qr^  DCC 
'4  .05  STRIP  RUST 

ZCD-ST-Hl  1.00  STRIP  RUST 

RJP-PW-.Rl  1.00  REN  RPL  PAPRURK  SIGN  0-c  DOC 

:4  .05  STRIP  CI-RONE  LARGE  PART  C.G. 

ZCR-ST-N2  .17  STRIP  CHRGNE  OD  OAl'S  PARTOCC  6  EA  OPERATIONS 
RJP-?y-Rl  1.00  REN  RPL  FAPRURN  SIGN  OFF  DGC 

4  .05  STRIP  CHROrE  LARGE  PART  O.C. 

ZCR-ST-N2  .17  STRIP  CHRCNE  CD  NED/LRG  PARTDCC  6  EA  OPERATIONS 
RJP-py-Rl  1.00  REN  RPL  ^APRURK  SIGN  TOC 

:4  ,05  STRIP  CHROME  LARGE  PART  0.3. 

ZCR-ST-N2  .17  STRIP  CHROME  OD  NED/LRG  PARTOCC  6  EA  OPERATIONS 
RJP-P'U-Rl  1.00  REN  RPL  PAPRyPN  SIGN  CFF  DOC 

4  .05  S'R:?  OHRONE  LARGE  PART  0.:. 

ZCR-ST-N:  .17  STRIP  CHROME  OD  NEMRS  PARTOCC  6  EA  GPERATICYS 
RJP-PU-Rl  l.vO  REN  RPL  PAPRURM  SIGN  OFF  COO 

;4  .05  STRIP  SHRONE  LARGE  PAlsT  C.3. 

ZCR*ST-M2  .17  STRIP  CHRCNE  OD  NED/LRG  PARTOCC  6  EA  OPERA'IONS 
RJP-py-Rl  1.00  PEN  RPL  PAPRypK  SIGN  CF'^  DOC 

4''C  ''UC*“’Vr  *AC;^r  MST  P 

ZOR-GT-N:  .17  STRIP  CHROME  GD  NEI/LRG  PARTOCC  6  EA  OPERAnCNS 
RJP-py-Rl  1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

:4  ,50  ba:<e  af-er  et;:- 

ZPL-BK-Nl  1.00  BAKE  MED/LRG  SIZE  'ART 

R:P--y-Rl  1.00  REN  RPL  -A-'R'URK  SIGN  OFF  DCC 
:4  .50  DEGREASE 

RFL-CE-Ll  1.00  DEGREASE  LARGE  PART  OR  BaSKT 
RJP-F'U-Sl  l.OC  REM  RPL  PAPRsRK  SIGN  G'F  DGC 
14  .05  SHOTF'EEH  LARGE  PART.'MAS.X 

ZMA-CL-04  .25  MASK'  V/1R6  CYL  TYPE  PART  OCC  4  EA  OPERATIONS 

RPL-SP-Ml  .25  SHOT  PEEN  SMALL/MED  PA.RT  OCC  4  EA  OPERATIONS 

ZUK-CL-C2  .25  UNMASK  MEDIUM  SIZE  CYL  PART  OCC  4  EA  QPERATICNS 

RJP-^«-Rl  1.00  REN  RPL  PAFRyR.K  SIGN  CFF  DCC 
'4  ,05  SHOTPEEM  LARGE  PART/MASK 

ZNA-CL-04  .25  MASK  V/'.R8  CYL  HFE  PART  OCC  4  EA  CPERATIuNS 

RPL-SP-Ml  .25  SHOT  PEEN  SMALL-TIED  PART  200  4  EA  GPERATIGNS 

Zl'N-a-02  .25  UNMASK  MEDIUM  SIZE  CYL  PART  XC  4  EA  CrERATIONS 

RJP-PW-Rl  1.00  REM  RPL  PAPRWRK  SIGN  OFF  DOC 
;4  ,43  SHGTPEEN  LARGE  PART/MASK 

ZMA-C:  -04  .25  MASK  U/LR3  CYL  ^TF'E  PART  OCC  4  -TA  OPERATIONS 

RPL-S=-M1  ,25  SHOT  PEEN  SMALL'MED  PART  OCC  4  EA  OPERATIONS 

ZL'M-CL-C2  .25  UNMASK  MEDIUM  SIZE  CYL  PART  OCO  4  EA  OPERATIONS 

RJF  ,''«-Rl  1.00  REN  RPL  PAPR*RK  SIGN  OFF  DOC 
'4  .35  SHOTPEEN  LARGE  PART/MASK 

ZNA-a-04  1.00  MASK  V/LRG  CYL  TYPE  P.‘.RT 


A-E04r:B-^l-5Y-’‘45  PAGE 
C3e-1912  32259 

BASE  .tFD  STD 

HOURS  TINE  HOLRS  DLY 


4,26 

2.47 

,000 

.000 

.000 

0 

.150 

.036 

.1S7 

4 

.14095 

.174 

.01001 

.012 

.262 

.060 

.3-39  .5 

/ 

.25260 

.313 

.310C1 

.012 

.262 

.0C3 

4OI6  *3 

0 

.25260 

.313 

.01001 

.012 

.070 

.001 

.004  24.0 

0 

.35303 

.074 

.01001 

.012 

.070 

.CCl 

.004  24.0 

c 

.35203 

.074 

.01001 

.012 

.370 

•^*4 

» 

.004  24.3 

A 

\4 

.35303 

.074 

.01001 

.012 

.070 

♦  v"  «  * 

^  4  n  »  A 

4'v'V*  h.*!4\/ 

c 

4w  JV«/n4 

.374 

^.1 

^  V  m‘l  ‘J  1 

r.i  ^ 

4  v<.». 

.070 

»  •  4 

4S»»* 

..:04  24.0 

IS 

.35303 

.074 

.01001 

.012 

.070 

.C04  24.0 

r 

\4 

tOw'cO-J 

.074 

.01001 

.012 

4  "74 

41/4. 

•«4 

4  Wk.. 

.106  8,0 

.16175 

.2-00 

.01001 

.012 

.150 

.CIS 

.094 

.14095 

.174 

.012 

.144 

.:-02 

.009 

'J 

.32667 

.101 

.16131 

.050 

.05067 

.  Ole 

.0100! 

,012 

.144 

.002 

.009 

0 

.32667 

flOl 

.16131 

.050 

•.  4C 

4  V  \  \i 

.01001 

.012 

.144 

.015 

.077 

.32667 

.101 

,16131 

.050 

.'05067 

.015 

.01001 

.012 

.548 

.007 

.034 

1 

.32667 

.405 

f  --  ■■ 


0020 

r 

OG30 

N 

0040 

E 

026Z 

UP 

01 

0010 

N 

0020 

r 

0267 

L'P 

01 

0010 

N 

0020 

£ 

0270 

UP 

01 

0010 

N 

0020 

E 

0275 

UP 

01 

0010 

N 

COCO 

E 

02S0 

UP 

01 

OOlO 

E 

0020 

£ 

02S5 

*>C* 

-wi 

01 

0010 

N 

0020 

c 

U 

C2?0 

u? 

Cl 

0010 

N 

r 

’'0 

01 

0010 

N 

0020 

£ 

0320 

UP 

01 

OCIO 

N 

OviO 

p 

0342 

01 

0010 

,N 

OC20 

z 

0345 

UP 

01 

0010 

E 

0020 

£ 

0430 

UP 

01 

0010 

E 

0020 

E 

'.440 

UP 

A4 

Vi 

OOlO 

E 

0020 

£ 

■0454 

UP 

01 

0010 

W 

0020 

E 

0455 

UP 

01 

0010 

E 

0020 

c 

U 

04.60 

UP 

01 

0010 

0020 

£ 

0470 

UP 

01 

0010 

E 

0020 

E 

0480 

UP 

01 

0010 

c 

0020 

£ 

0486 

UP 

01 

0010 

N 

0020 

L 

RF1-SP-“1 

zu>-':l-02 

24 

RJP-PU-Rl 

24 

RJP-PW-Rl 

24 

RJF-F'W-Rl 

24 

P2?-^U-R1 

24 

IPL-BK-Nl 

WP-py-F;i 


RJP-rii-ftI 


Rj?-py-Pi 

2J 


24 

;4 

Rjp-py-Ri 

>•.  A 

ZFL-5K-M1 

Rjp-py-RI 

24 

Rjp-py-Ri 

n  i 

SPL-DE-Ll 

RJP-C'«-R1 

RPL-S3-L2 

RJP-P«-R1 

24 

RPL-SB-L2 

RJP-C'«-R1 

Z?L-CD-L1 

RJF'-r’*'-Rl 

24 

ZPL-?K-^;l 

Rjp-py-Ri 

24 

ZPL-i:^-Ll 

RjP-:'y-Rl 

24 

Rjp-?y-Ri 


1.00  SHOT  PEEN  SHALL/O  PftRT 
1.00  UN>1ft3K  SIZE  CyL  PW 

1.00  f:EH  RPL  f'i4PR«RK  SIGN  OFF  DCC 
,05  PREP  CKRC^E  LARGE  PART  0.0. 

1.00  PREP  FOR  CHR^GE 

1.00  REH  RPL  PAPRWRK  SIGH  OF!^  DGC 

.05  «'PEP  CHRC'iE  LARGE  -"ART  o.D. 

1.00  PRE?  FOR  CHRHCE 

1.00  REH  RPL  PAPRURK  SIGN  OFF  DX 

.05  CHRCHE  PLATE  LARGE  PART  O.D. 

1.00  CHROME  PLATE  LARGE  PART 

1.00  REM  RPL  PAPRi'RS  SIGN  GF?  DOC 

.05  CHROME  PLATE  LARGE  P'.RT  O.D. 

1.00  CHROME  PLATE  LARGE  PART 

1.00  REM  RPL  PAPRaRK  SIGN  OFF  DOC 
.05  DALE  AF^ER  CHROME  PLATE 

1.00  5AKE  MED/LRG  SIZE  PART 
1.00  REM  RPL  PAPR«RK  SIGH  OFF  DX 
.29  PRE?  CHROME  LARGE  '^ART  C.I. 

1.00  PREP  r jR  CHRMOE 

1.00  REM  RPL  PAPRyRK  SIGN  OFF  Doc 

.21  CHROME  i^L^TE  LARGE  PART  O.D. 

1.00  CHROME  P'  ATE  LARGE  PART 

l.CO  REM  RPL.PAPRl'RL  SIS-N  OFF  DK 

.14  CHRCME  PLATE  LARGE  PART  O.D. 

1.00  CHROME  ^LATE  LARGE  PART 

1.00  REM  RPL  PAPRaRK  SIGN  OFF  DCC 

.14  CHROME  PLATE  LARGE  PART  O.D. 

1.00  CHROME  ^LATE  uARGE  PART 

l.OC  REM  RPL  PAPSaSh  SI 3^  OFF  LX 

,2?  CHROME  PLATE  LARGE  PART  C.j. 

l.CO  CHROME  ■■plate  LARGE  PART 

1.00  REM  RPL  PAPRaRK  SIGN  OFF  DOC 
.29  BAKE  AP’ER  CHROME  PLATE 

l.OO  3.AKc  MED/LRG  SIZE  PART 
1.00  REM  RPL  PAPRaRN  SIGN  OFF  DGC 
,14  BAKE  AFTER  GRIN! 


1.00  REM  RPL  FAPRaRK  SIGN  C=EE  BGC 


nr.^sri^cr 


1.00  DEGREASE  LARGE  PART  CR  BASXT 
1.00  REM  RPL  PAPRaRK  SIGN  OFF  IX 


l.OC 


GRIT  DLLS’  PRIOR  ’0  CAD/IVD 


1.00  SANDBLAST  LARGE  PART  -  HOIST 
1.00  RE,M  RPL  PAPRafiK  SIGN  OFF  WC 


1.00 

1.00  SANDBLAST  LARGE  PAST  -  HOIST 
1.00  REM  RPL  PAPRaRK  SIGN  OFF  DCC 


GRIT  BIAS’  PRIOR  TO  CAD/I VD 


C.Ar.  PLATE 


BAKE  Ar'3  C.‘D  PLATE 


l.CO  CADMIUM  PLATE  LRG  PART-HOIST 
1.00  REM  RPL  PAPPaR.K  SION  OFF  5GC 
.95 

1.00  BAKE  MED/LR6  SIZE  P.ART 
1.00  REM  RPL  PAPRaRK  SI3.M  GFF  KC 

.95  DiROMATE  llCNVERSIONdRIDITE) 

1.00  IRIDITE  LARGE  PART-HOIST 
1.00  REM  R='L  PAPSaSK  SIGN  DCC 
.05  I.V‘D.  ALUMIHLM  PLATE 

1.00  I.V.D.  F-LATE 

1.00  REM  K?l  PAPRaRK  SIGN  C,"  BOC/ 


.16131 

.200 

.05067 

M2 

,0100! 

.012 

.720 

.509 

.015 

.71000 

.S30 

.01001 

.012 

.720 

.009 

.045 

4 

,71000 

.860 

.01001 

.012 

.600 

.007 

.037  21.0 

.59000 

.731 

.01001 

.012 

.600 

.007 

.037  24,0 

1 

.59000 

.731 

.0100! 

.012 

.171 

.002 

.011  8.0 

c 

.16175 

.200 

.01001 

.012 

.720 

.050 

6 

.71000 

.880 

.01001 

.012 

,600 

.030 

.156  24.0 

4 

.59000 

.731 

.01001 

.oi: 

.6C0 

'.A  A 

*  V  iLV 

.1'34  24. ■' 

n 

.59000 

.731 

.01001 

.012 

.600 

.020 

.104  24.0 

A 

.59000 

,731 

.01001 

A.T 

.600 

,042 

.216  21.  • 

f 

•  5  A  •*  A 

♦ jfVvv 

,731 

.01001 

.012 

.171 

.012 

M2  8.0 

4 

.16^/5 

*  vij-ji 

•  «  PV 

•  Vi*, 

.171 

.006 

.030  8.0 

.16175 

,200 

.01001 

.012 

.150 

*  m'a.O 

,091 

.14095 

.174 

.01001 

.012 

.326 

.078 

.105 

4  ■" 

.31693 

.392 

,01001 

.012 

.326 

.073 

.405 

10 

,31693 

.392 

.01001 

.012 

1 

.824 

.188 

.971 

23 

.£1410 

1.00? 

.OlCCl 

.012 

.171 

.03? 

e 

.16175 

.200 

.01001 

.117 

.027 

.138 

* 

,10705 

.132 

.01001 

A4  A 

«Wiii 

.824 

.010 

.051  1.0 

*. 

.81400 

1.009 

.01001 

.012 

•  LABOR  STANMRD  OPERATION  RESOURCE  STANTARD  AND  METHOD  ANALYSIS 

69334A  STRUT  ASSY  KC135  NLG  RCC  NNPRC 

TECH  S  S  a  F  PF  A/R  REV 

SUB  T  K  IR  A  FA  SUPPORT  OCC  < - DESCRIPTION - 

STEP  D  L  K  C  DC  ELEMENT  FACT  STORED  SUPPLEMENTAL 


Oi/14/88  A-E046B-MH1-DY-M45  PAGE  0001 

4S2-30-3  038-1912  82259 


DLY  PCT  C 


■.:503  S  E  UP  EA 

0001  UP  01 

0010 
0020 
0030 

0045  UP  01 

0010  E 
0020  E 

0050  UP  01 

0010  E 
0020  E 
0030  N 
0040  E 

9000  UP  01 

0010 
0020 
3021 
0030 
0900 


8  J  88154  .38  PERCENT  ENGR  89.6  SHOT  PEEN  NUT  KC-135  NLG 

00  .00  PART  NUMBER/NSN 

60-6681  N.S.L. 

60-6631-1  5310010206440 

60-6681-2  5310010206440 

24  1.00  DEGREASE 

RWB-CV-Dl  1.00  VAPOR  CL  (DEGR)HQOK/BASKET 
RJP-PW-Rl  1.00  REM  fiPL  PAPRURK  SIGN  OFF  DOC 
24  1.00  SKOTPEEN  MED  PART/MASK 

ZHA-CL-02  1.00  MASK  MED  CYLINDRICAL  PART 
RPL-SP-Ml  1.00  SHOT  PEEN  SMALL/MED  PART 
ZUM-CL-02  1.00  UNMASK  MEDIUM  SIZE  CYL  PART 
RJP-py-Rl  1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 
24  .01  LABOR  STANDARD  HISTORY 

PRIOR  HISTORY  ON  MJ-ALC  FORM  494 
SEP  34-DELETED  SUB  OPS  0052, 0054, 0056-CCC  FACTOR 
UPDATE  $  REVIEa  -  TIME  WAS  0.12  HRS 
12MAR86  OCC  FACTOR  UPDATE/REVIEH  {TIME  HAS  .00) 

D.  PARKER  TECHN  MANEAA  73357 


.60 

.23 

.000  .000 

.000 

0 

.097  .023 

.120 

20 

.08709 

.107 

.01001 

.012 

.391  .094 

.486 

80 

.17000 

.210 

.16131 

.200 

.05067 

.062 

.01001 

.012 

.000  .000 

.000 

0 

'3  INTEPROGATE  LABOR  STANDARDS,  INPUT 


RCC  PRD  NROP  NR 
- - - > 

1234567390123456  ELSE  PUT  IN  END 


LAiOS  STANDARD  OPERATION  RESOURCE  STANDARD  AND  HETHOD  ANALYSIS  0A/1V88  A-E046B-W1-DY-H45  PAGE  OOCl 


•49354A  STRUT  ASSY  KC135  NLG 
TECH  S  S  U  F  PF  A/R  REV 

SUB  T  K  ^R  A  FA  SUPPORT  OCC  < - 


RCC  HNPRC 
—  DESCRIPTION  - 


4S2-30-3  038-1912  822S9 

- >  BASE  PFD  STD 


STEP  D  L  K  C  DC  ELEMENT 

FACT  STORED 

SUPPLEMENTAL 

HOURS  TIME 

HOURS 

DLY  PCT 

iC504  S  E  UP  EA  B 

J  88134 

.46  PERCENT  ENCR  99,9 

ACTUATOR  BRACKET  KC-133 

.68 

.31 

0001  UP  01. 

00 

1.00 

PART  NUNBER/NSN 

.000  .000 

.000 

0 

0010 

5-72349  1620003069935 

0080  UP  01 

24 

1.00 

STRIP  ANODIZE  MED  PART 

.136  .033 

.169 

•5 

25 

0010  E 

ZCD-ST-Sl 

1.00 

STRIP  ANODIZE 

,12630 

.156 

0020  E 

RJP-PU-Rl 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

0090  UP  01 

24 

.91 

ANODIZE  MED  PA.RT 

.460  ,101 

.520 

.8 

75 

0010  E 

RUB-CV-D] 

1.00  VAPOR  CL  (DEGR) HOOK/BASKET 

.08709 

.107 

0020  E 

ZPL-AN-Ml 

1.00  ANODIZE  MEDIUM  SIZE  PART 

.36341 

.450 

0030  E 

RJP-PW-Rl 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

9000  UP  01 

24 

.01 

LABOR  STANDARD  HISTORY 

.000  .000 

.000 

0 

PRIOR  HISTORY  ON  00-ALC  FORH  494 
SEP  34-OCC  FACT  UPDATE/REVIEH-TIKE  HAS  0.64  HRS 
12HAR86  OCC  FACTOR  UPDATE/REVIEH  (TIME  HAS  .76) 
D.  PARKER  TECHN  MANEAA  73357 


TO  INTERROGATE  LABOR  STANDARDS,  INPUT 
NRCP  NR 

12^673901:3456  ELSE  PUT  IN  END 


LABOR  STANDARD  OPEPifTION  RESOURCE  STANDARD  AND  METHOD  ANALYSIS  06/14/88 

A-E046B-MM1-DY-H45 

PAGE 

0001 

69354A 

STRUT  ASSY  KC135  NLS 

RCC  MNPRC  4S2-30-3 

038-1912  82259 

jptft  TECH  S  S 

y  F  PF  A/R  REV 

SUB  T  K 

»R  A  FA  SUPPORT 

OCC  < - 

DESCRIPTION - > 

BASE  PFD 

STD 

A 

STEP  D  L 

K  C  DC  ELEHENT 

FACT  STORED 

SUPPLEMENTAL 

HOURS  TIME 

HOURS 

DLY 

PCT  C 

RCSIO  S  E 

UP 

£A  F 

J  88154 

.63  PERCENT  ENGR  99.9 

OLEO  CAM  t  LOWER 

.63 

.40 

0001 

JB 

01- 

00 

.00 

PART  NUMBER/  NSN 

.000  .000 

.000 

0 

0010 

158662 

1620007871753 

0020 

5-83012-1 

1620005934049 

0073 

UP 

01 

24 

1.00 

DEGREASE 

.097  .023 

.120 

19 

0010  E 

RWF-CV-Dl 

1.00  VAPOR  CL  (DEGR)H00K73ASKET 

.08709 

.107 

0020  E 

RJP-PU-Rl 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

0077 

UP 

01 

24 

1.00 

GRIT  BLAST 

.111  .027 

.139 

22 

0010  E 

RPL-SB-M2 

1.00  SANDBLAST  MED  PART  UALK-IN  B 

.10180 

.126 

0020  E 

Rjp-py-Ri 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

0080 

UP 

01 

24 

1.00 

PHOSPHATE  COAT  MED  PART 

.132  .032 

.164 

.3 

26 

0020  E 

RPL-PK-Fl 

1.00  PARKERI2E  SMALL/MED  PART 

.12217 

.151 

0020  E 

RJP-PU-Rl 

1.00  REM  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

.012 

0090 

UP 

01 

24 

1.00 

BAKE  PHOSPHATE  MED  PART 

.171  .041 

.213 

9.0 

33 

0010  E 

ZPL-BK-Ml 

1.00  BAKE  MED/LRG  SIZE  PART 

.16175 

.200 

0C20  E 

RJP-PW-Rl 

1.00  REM  RPL  PAPfiURX  SIGN  OFF  DOC 

.01001 

.012 

9000 

UP 

01 

24 

.01 

LABOR  STANDARD  HISTORY 

.000  .COO 

.000 

0 

0010  PRIOR  HISTORY  ON  00-ALC  FORM  494 

0020  SEP  34-IlELETED  3U8  Of  0040  -  OCC  FACTOR 


UPDATE  I  REVIEW  -  TIHE  WAS  0.19  HRS 

<3CC  FACTOR  UFmE/'REVlcH  (TIHE  WAS  ,0?) 
D.  PARKER  TECHN  HANEAA  733S7 


TO  INTERROGATE  LABOR  STANDARDS,  irJT 


ROC  PRD  NROP  NR 
X - X— > 

:;34567S90123456  ELSE  PUT  IN  END 


? 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  HETHOD  ANALYSIS  06/14/88  A-E046B-ffll-DY-«45  PAGE  0001 

69354A  STRUT  ASSY  KC135  NLG  RCC  HNPRC  4S2-30-3  038-1912  82259 


...  TECH 

S 

S 

U  F 

PF  A/R  REV 

SUB 

T 

K 

«R  A 

FA  SUPPORT 

OCC 

STEP 

D 

L 

K  C 

DC  ELEMENT 

FACT 

:512  S 

E 

UP 

EA  D 

J  88161 

.71 

0001 

UP 

OL 

00 

.00 

0010 

0060 

UP 

01 

24 

.71 

0010 

E 

ZCD-ST-Sl 

.50 

0020 

r 

C. 

RJP-PU-Rl 

1.00 

0'364 

UP 

01 

24 

.59 

0010 

E 

ZCD-ST-Sl 

.50 

0020 

E 

RJP-PW-Rl 

1.00 

0170 

UP 

01 

24 

.94 

0010 

E 

RPL-DE-Ll 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0180 

UP 

01 

24 

.94 

0010 

E 

ZMA-CL-04 

.34 

0020 

E 

RPL-SP-Ml 

.34 

0030 

N 

2UM-CL-02 

.34 

0040 

E 

RJP-PU-Rl 

1.00 

0133 

UP 

01 

24 

.76 

0010 

c 

ZMA-CL-04 

.34 

^  CC20 

RPL-SP-Ml 

.34 

m  0030 

H 

ZUn'Ci-02 

*34 

0040 

c 

RJP-PU-Rl 

l.CO 

0135 

UP 

01 

24 

.05 

0010 

E 

Z.MA-a-04 

.34 

0020 

E 

RPL-SP-Ml 

.34 

0030 

N 

ZUM-CL-02 

.34 

0040 

E 

RJP-PU-Rl 

1.00 

0190 

UP 

01 

24 

.59 

0010 

E 

RLG-CS-02 

1.00 

0200 

UP 

01 

24 

.29 

0010 

c 

RLG-RS-P5 

1.00 

0020 

E 

RJP-PU-Fl 

1.00 

0210 

UP 

01 

24 

,21 

0010 

E 

RLG-RS-P5 

l.OC 

0020 

E 

Rjp-py-Fi 

1.00 

0230 

UP 

01 

24 

.88 

0010 

£ 

RUB-CV-Dl 

.50 

0020 

E 

ZPL-AN-Ll 

.50 

0030 

E 

RJP-PU-Rl 

1,00 

0232 

UP 

01 

24 

.05 

0010 

C 

RUB-CV-Dl 

.50 

0020 

E 

ZPL-AN-LI 

.50 

0030 

E 

RJP-PU-Rl 

1.00 

0243 

UP 

01 

24 

.38 

0010 

E 

RUB-CV-Dl 

1.00 

1  0020 

E 

RPL-AN-H4 

I.OO 

■  0030 

E 

RJP-PU-Rl 

1.00 

UP 

01 

24 

.12 

0010 

E 

RPL-AL-Ll 

1.00 

STORED 

PERCENT  ENGR  98.0  PLATE  OUTER  CYL  KC135  NLG 

PART  NUNBER/NS.N 

7327022-30  1620001954810 

STRIP  ANODIZE  LARGE  PART 
STRIP  ANODIZE 

REM  RPL  PAPR8RK  SIGN  OFF  DOC 

STRIP  ANODIZE  LARGE  PART 
STRIP  ANODIZE 

REN  RPL  PAPR8RK  SIGN  OFF  DOC 

DEGREASE 

DEGREASE  LARGE  PART  OR  BA3KT 
REH  RPL  PAPR8RK  SIGN  OFF  DOC 

SHOTPEEN  LARGE  PART/MASK 

MASK  V/LRG  CYL  TYPE  PART 
SHOT  PEEN  SHALL/MED  PART 
UNMASK  MEDIUM  SIZE  CYL  PART 
REH  RPL  PAFR8RK  SIGN  OFF  DOC 

SHOTPEEN  LARGE  PART/HASX 

MASK  V/LRG  CYL  TYPE  FART 
SHOT  PEEN  SMALL/MED  PART 
UNMASK  MEDIL’.M  SIZE  CYL  PART 
REM  RPL  PAPR8RK  SIGN  OFF  DOC 

SHOTPEEN  LARGE  PART/MASK 

MASK  V/LRG  CYL  TYPE  PART 
SHOT  PEEN  SWILL/MED  PART 
UNMASK  MEDIISI  SIZE  CYL  PART 
REM  RPL  PAPIWRK  SIGN  OFF  DOC 

CLEAN  SHOT  PEEN 

CLEAN  ANY  NDIFERRD'JS  PART 

POLISH  STEER  COLLAR  AREA 

POLISH  PLATED  SURF  OUTER  CYL 
SIGN  OFF  yORK  CONTROL  DOC 

POLISH  Toy  LUG  AREA 

POLISH  PLATED  SURF  OUTER  CYL 
SIGN  OFF  UORK  CONTROL  DOC 

ANODIZE  LARGE  PART 

VAPOR  CL  (DEGRIHOOK/BASKET 
ANODIZE  LARGE  SIZE  PART 
REH  RPL  PAPMffiK  SIGN  OFF  DOC 

ANODIZE  LARGE  PART 

VAPOR  CL  <DEGR) HOOK/BASKET 
AfKJDIZE  LARGE  SIZE  PART 
REM  RPL  PAPWRK  SIGN  OFF  DOC 

HARD  ANODIZE  LARGE  PART 

VAPOR  CL  (DEGR)HCCK/3ASKET 
HARD  ANODIZE  LARGE  PART 
REM  RPL  PAPRWRK  SIGN  OFF  DOC 

ALODINE  LARGE  PART 

ALODINE  LAKE  PART  -  HOIST 


~  DESCRIPTION - > 

SUPPLEMENTAL 


BASE  PFD 
HOURS  TIME 

STD 

HOURS 

A 

DLY  PCT  C 

1.93 

1.37 

.000  .000 

,000 

0 

.073  .012 

.064 

.5  3 

.12630 

.078 

.01001 

.012 

.073  .010 

.054 

.5  3 

.12630 

,078 

,01001 

.012 

.150  .034 

.176 

9 

.14095 

.174 

.01001 

.012 

.193  .  044 

,225 

12 

.32667 

.137 

.16131 

.068 

,05067 

.021 

,01001 

.012 

.193  .  035 

,192 

9 

.32667 

.137 

.16131 

.068 

,05067 

.021 

.01001 

.012 

.193  .002 

.012 

1 

.32667 

.137 

.16131 

.068 

,05067 

.021 

.01001 

.012 

.115  .016 

.084 

4 

,11535 

.143 

.093  .006 

.034 

1 

.08737 

.108 

.00601 

.007 

.093  .005 

.024 

1 

.08737 

.108 

.00601 

.007 

.307  .065 

.335 

.8  17 

.08709 

.053 

.50714 

.314 

.01001 

.012 

.307  .004 

.019 

.8  1 

.08709 

.053 

.50714 

.314 

.01001 

.012 

1.446  .132 

.632 

.8  35 

.08709 

,107 

1.34921 

1.673 

.01001 

.012 

.309  .009 

.046 

C 

.29943 

,371 

ALODINE  LARGE  PART 


0020  E 

•  UP  01 
0010 
0020 
0021 
0030 

o?oo 


RJP-P'il-Rl  1,00  R£«  RPL  FAPRURK  SIGN  OFF  DOC 
24  .01  LABOR  STANDARD  HISTORY 

PRIOR  HISTORY  ON  CO-ALC  FORH  494 
SEP  S4-ADDED  SUB  OP  0053,  OCC  FACTOR  UPDATE 
AND  REVIES  -  TIME  «AS  3.00  HRS 
I2«Afi8(i  OCC  FACTOR  UFWE/FiEVIEU  (TIME  WAS  2.68) 

D.  PARKER  TECHN  MANEAA  73357 


’0  INTERROGATE  LABOR  STANDARDS,  INPUT 

RCC  PRD  NRO?  NR 
: — >/ ><...> 

:;34567S90123456  ELSE  PUT  IN  END 


Liri;i 

SUB 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  METHOD  ANALYSIS  06/14/83  A-E046B-MM1-DY-M45  PAGE  OOOl 

69354A  STRUT  ASST  NCI3S  NLG  RCC  MNPRC  4S2-30-3  038-1912  822S9 

TECH  S  S  «  F  PF  A/R  REV 

T  K  ♦R  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD  STD  A 

STEP  D  L  K  C  DC  ELEMENT  FACT  STORED  SUPPLEMENTAL  HOURS  TIME  HOURS  DLY  PCT  C 


STEP  D  L  K  C  DC  ELEMENT  FACT  STORED 

RCS17  S  £  lip  £A  B  J  88IS9  .05  PERCENT  ENGR  97.5 

0001  UP  01  -  00  .00 

0010  159665 


DLY  PCT  C 


0001 

UP 

01- 

00 

.00 

0010 

0032 

UP 

01 

24 

1.00 

0010 

E 

RHB-CV-Dl 

1.00 

0020 

E 

Rjp-py-Ri 

1.00 

0034 

UP 

01 

24 

.95 

0010 

E 

ZCD-ST-Hl 

1.00 

0020 

£ 

RJP-PH-Rl 

1.00 

0036 

UP 

01 

24 

.05 

0010 

E 

ZCD-ST-Ml 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0038 

UP 

01 

24 

1.00 

0010 

E 

RPL-SB-M2 

1.00 

0020 

E 

RJP-py-Rl 

1.00 

0040 

UP 

01 

24 

.05 

0010 

E 

ZPL-VC-Sl 

1.20 

0020 

c 

RJP-PH-Rl 

1.00 

0050 

UP 

01 

24 

.90 

^  0010 

E 

ZPL-CD-Ml 

1.00 

m  0020 

E 

RJP-PW-Sl 

1,00 

^  0 

UP 

Cl 

24 

.90 

0010 

f 

ZPL-BK-Ml 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0070 

UP 

01 

24 

.95 

0010 

£ 

ZPL-IR-Ml 

1.00 

0020 

E 

Rjp-py-Ri 

1.00 

0083 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

t. 

RJP-PH-Rl 

1.00 

0037 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

9000 

UP 

01 

24 

.01 

0010 

0020 

0021 

0030 

0900 

PLATE  LOWER  GEAR  NUT  KC135  N 
PART  NUMBER/NSN 
53650076604 78LE 
DEGREASE 


STRIP  CAD 


STRIP  RUST 
STRIP  RUST 

r 

GRIT  BLAST 


VAC  CAD  MED  PART 


CAD  PLATE 


BAKE  AFTER  CAD  PLATE 


CHROMATE  CONVERSION(IRIDITE) 


I.V.D.  ALUMINUM  PLATE 
I.V.D.  PLATE 

REM  RPL  PiAPRURK  SIGN  OFF  DOC/ 

ALODINE  I.V.D.  ALUM  PLATE 
ALODINE 

REM  RPL  PAPRWRK  SIGN  OFF  DOC/ 

LABOR  STANDARD  HISTORY 
PRIOR  HISTORY  ON  CO-ALC  FORM  494 
SEP  84-DELETED  SUB  OPS  0052, 0054, 0056-0CC  FACTOR 
UPDATE  I  REVIEW  -  TIME  WAS  0.12  HRS 
12HAR86  OCC  FACTOR  UPDATE/REVIEH  (TIME  WAS  .00) 

D.  PARKER  TECHN  MANEAA  73357 


1.64 

.000  .000 

.097  .023 

.08709 
.01001 
.262  .060 
.25260 
.01001 
,262  ,003 

,25260 
,01001 
.111  .027 

.10180 
.01001 
.080  .  001 

.05356 
.01001 
.620  .134 

.61058 
.01001 
.171  .037 

,16175 
.01001 
.106  .024 

.09635 
.01001 
.450  .005 

.44000 
.01001 
.230  .003 

.22000 
.01001 
.000  .000 


.120  7 

.107 

.012 

.309  .5  19 

.313 

.012 

.016  .3  1 

.313 

.012 

.13?  8 

.126 

.012 

.005  1.0  0 

.087 

.012 

.693  42 

.757 

.012 

.192  33.0  12 
.200 
.012 

.125  8 

.119 

.012 

.028  1.0  2 


TC  INTERROGATE  LABOR  STANDARDS,  INPUT 

RCC  PRD  NRCP  NR 
- ><„-> 

HP  7390I23456  ELSE  PUT  IN  END 


LfiBQH  STAmRIi  OPERATICS  RESOURCE  STAWiABD  AND  NETHOD  ANALYSIS  07/H/S8 
69334A  STRUT  ASSY  KC135  NLG  RCC  JfNFRC  •  4S2-30-3 

g  TECH  3  S  H  F  RF  A/R  REV 


A-£046B-«l-DY-fl45 
033-1912  32259 


PAGE  0001 


^  B  T  K  tR 

STEP  D  L  K 

A  FA  SUPPORT 

C  DC  ELENENT 

OCC  < - 

FACT  STORED 

DESCRIPTION - > 

SUPPLENENTAL 

BASE  PFD 
HOURS  TINE 

STD 

HOURS 

A 

DLY  PCT  C 

SCSCS  S  E  UP  EA  B  J  88160 

2.00  PERCENT  ENGR  97.5 

PLATE  TRUNNION  PI.N  KC-135  N 

1.69 

3.38 

0001  UP  01 

00 

.00 

PART  NUNBES/NSN 

.000  .000 

.000 

0 

0010 

6-68001 

1620003069946 

0020 

6-68002 

1620003069947 

0030 

7729421-01 

1620010544739 

0040 

7729421-03 

162C010544789 

0022  UP  01 

24 

1.00 

DEGREASE 

.097  .023 

.120 

7 

0010  E 

RWB-CV-Dl 

l.CO  VAPOR  CL  (CEGR)HCCiO'FASKET 

.08709 

.107 

0020  E 

RJP-PW-Rl 

1,00  .SEN  RPL  .='APRURK  SIGN  OFF  DGC 

.01001 

.012 

0024  UP  01 

24 

.95 

STRIP  CAD 

.262  .060 

.30? 

•  J 

18 

0010  E 

ZCD-ST-Nl 

1.00  STRIP  CAD  ID/OD  NED/LRG  .“ART 

.25260 

.313 

0020  E 

Rjp-py-Ri 

1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 

,01001 

.012 

0026  UP  01 

24 

.05 

STRIP  RUST 

.262  .003 

.016 

.3 

1 

OOlO  E 

ZCD-ST-Nl 

1.00 

STRIP  RUST 

.25260 

.313 

0020  E 

RJP-PW-Rl 

l.CO  KN  RPL  PAPRURK  SIGN  0? 

•F  DOC 

,01001 

,012 

0023  UP  01 

24 

1,00 

GRIT  BLAST 

.111  .027 

.139 

8 

001 0  E 
0020  E 


RFL-SB-M2  1.00  SANDBLAST  NED  PART  UALK-IN  B 
RJP-py-Rl  1.00  REN  RPL  PAFPm  SIGN  Of?  DQC 


.10180 

,01001 


0030 

UP  01 

24 

.95 

CAD  .“LATE 

.620 

0010  £ 

ZPL-Cn-Nl 

1.00  CADNIUN  PLATE  NEDIUN  PART 

.61053 

0020  E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRURK  SISN  OFF  DOC 

.01001 

^0040 

UP  01 

24 

*  TJ 

BAKE  AFTER  CAD  PLATE 

.171 

1  0010  £ 

ZPL-BK-rl 

i.OC  BAKE  liEIi/ii 

SIZE  PART 

.16175 

0020  E 

RJP-PU-Rl 

1.00  SEN  ,iPL  FAPRUBK  SIGN  OFF  BCC 

.01001 

0050 

UP  01 

24 

1.00 

CHRCHATE  CCNOEf.SIONdRIDITE) 

.106 

0010  £ 

ZPL-IR-Nl 

l.CO  IRIDITE  NEDIUN  PAST-HOIST 

,09635 

0020  E 

RJF-Py-Rl 

1,00  REN  RPL  PAPRURK  SIGN  OFF  DOC 

.01001 

I.V.D.  ALUnINUN  ^LATE 


12NAR84  UPDATE  WITHOUT  CHANGE  (TINE  WAS  .38) 
D.  PARKER  TECH,M  MANEAA  73357 


38.0  i: 


.132 

.11? 

.012 

.023  1,0 


0010  N 

1.00 

I.V.D.  PLATE 

.44000 

.545 

0020  E 

RJP-PU-Rl 

1.00  REN  RPL  PAPRURK  SIGN  OFF 

DOC/ 

.01001 

.012 

0067 

UP  01 

24 

.Oj 

ALCDINE  I.V.D.  ALUH  PLATE 

.230  .003 

.014 

0010  N 

1.00 

ALODINE 

.22000 

.272 

C020  E 

RJP-P'U-Rl 

1,00  REN  RPL  PAPRURK  SIGN  OFF  DOC/ 

.01001 

.012 

9000 

UP  01 

24 

.01 

LABOR  STND  HISTORY 

.000  .  000 

.000 

rc  KITER.RGGATE  LABOR  STANDARDS,  INPUT 


RCC  ?RD  NRCP  nS 

_ y; _ \/ _ \ 

1234537890123456  ELSE  PUT  IN  END 


TECH  S  S 
SUB  I  K 
STEP  D  L 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  HETHOI  ANALYSIS  09/0A/88  A-E04AB-mi-IY-MS  PAGE  OCOl 


STRUT  B-52  US  •  RCC  HNPRC  «l-57-3  81195 

H  F  PE  A/R  REV 

*R  A  FA  SUPPORT  KC  < - DESCRIPTION - >  BASE  PfD  STD  A 

K  C  DC  ELEMENT  FACT  STORED  SUPPLEMENTAL  HOURS  TIME  HOURS  DLY  PCT  C 


iCOOl  S  E  UP  EA  B  J  88230 


0001 

UP 

01. 

00 

.00 

0010 

0527 

UP 

01 

24 

1.00 

0010 

E 

RUB-CV-Dl 

1.00 

0020 

E 

R.i>-PU-Rl 

1.00 

0530 

UP 

01 

24 

1.00 

0010 

E 

ZMA-a-02 

.25 

0020 

E 

RPL-SP-Ml 

1.00 

0030 

N 

ZUM-CL-02 

1.00 

0040 

E 

RJP-PU-Rl 

1.00 

0540 

UP 

01 

24 

1.00 

0010 

E 

ZMA-CL-02 

.25 

0020 

E 

RPL-SP-Ml 

1.00 

0030 

N 

ZUM-CL-02 

1.00 

0040 

E 

RJP-PU-Rl 

1.00 

0550 

UP 

01 

24 

1.00 

0010 

E 

ZMA-CL-02 

.25 

0020 

E 

PPL-SP-Ml 

1.00 

^  0030 

N 

ZUM-a-02 

1.00 

m  0040 

£ 

RJP-PU-Rl 

1.00 

^  0 

UP 

01 

24 

1.00 

0010 

E 

ZMA-a-02 

.25 

0020 

E 

RPL-SP-Ml 

1.00 

0030 

N 

ZUM-a-02 

1.00 

0040 

E 

RJP-PU-Rl 

1.00 

0545 

UP 

01 

24 

1.00 

0010 

E 

RBU-SU-Gl 

1.00 

0020 

N 

1.00 

0030 

E 

RJP-PU-Rl 

1.00 

0570 

UP 

01 

24 

.50 

0010 

E 

RLG-RS-P8 

1.00 

0020 

E 

RJP-PU-Rl 

1.09 

0580 

UP 

01 

24 

.50 

0010 

E 

RLG-RS-P8 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0420 

UP 

01 

24 

1.00 

0010 

E 

RUB-CV-Dl 

1.00 

0020 

E 

ZPL-AN-Ml 

1.00 

0030 

E 

RJP-PU-Rl 

1.00 

0440 

UP 

01 

24 

1.00 

0<.t0 

E 

RPL-AL-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

9000 

UP 

01 

24 

.01 

PERCENT  ENGR  83.8  OUTER  CYL.  BS2M 

PART  NUMBOt/NSN 

7027514-10  142000242151A 

DEGREASE 

VAPOR  CL  (DEGR) HOOK/BASKET 
REM  RPL  PAPRVRK  SIGN  OFF  DOC 

SHOTPEEN  re  PART  /  MASK 
MASK  MED  CYLINDRICAL  PART  OCC.  4  EA  OPERATIONS  . 
SHOT  PEEN  SMALL/KED  PART 
UNMASK  MEDIUM  SIZE  CYL  PART 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

SHOTPEEN  MED  PART  /  MASK 

MASK  MED  CYLINDRICAL  PART  OCC.  4  EA  OPERATIONS 
SHOT  PEEN  SMALL/MED  PART 
UNMASK  MEDIUM  SIZE  CYL  PART 
REN  RPL  PAPRHRK  SIGN  OFF  DOC 

SHOTPEEN  MED  PART  /  MASK 

MASK  rCD  CYLINDRICAL  PART  OCC.  4  EA  OPERATIONS 
SHOT  PEEN  SMALL/MED  PART 
UNMASK  MEDIUM  SIZE  CYL  PART 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

SHOTPEEN  MO  PART  /  MASK 

MASK  MED  CYLINDRICAL  PART  OCC.  4  EA  OPERATIONS 
SHOT  PEEN  SMALL/MED  PART 
UW1ASK  MEDIUM  SIZE  CYL  PART 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

HONE  I.D. 

S/U  FOR  BENCH  UORK  GENERAL 

HONE  I.l. 

REM  RPL  PAPRURK  SIGN  OFF  DOC 

POLISH  BEARING  LANDS 

POLISH  PLATED  SURF  OUTER  CYL 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

POLISH  STEER  BEARING  LANDS 

POLISH  PLATED  SURF  OUTER  CYL 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

ANODIZE  MO  PART 

VAPOR  CL  (DE6R)HOOK/BASKET 
ANODIZE  MEDIUM  SIZE  PART 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

ALODIIC  le  PART 

ALODINE  1ST  SHALL  ALUM  PART 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

LABOR  STANDARD  HISTORY 
PRIOR  HISTORY  ON  OO-ALC  494  FORM 
25FEB83  NEU  OCC.  FACTOR  STUDY  UPDATE  1.51 

01AUG84  REUNITE  STD  U/NEU  OCC  FACTOR<OLD  STD>  2.00 
05DEC84  ADD  UNMASK  aEM  ZUMCPVl  <IU  STD>  2.10 
23JUL85  NEU  OCC  FACTORS  t  REVIEH  <OLI  STD>  2.14 


3.09 

2.54 

.000  .000 

.000 

0 

.097  .023 

.120 

4 

.08709 

.107 

.01001 

.012 

.244  .043 

.328 

11 

.17000 

.052 

.14131 

.200 

.05047 

.042 

.01001 

.012 

.244  .043 

.328 

11 

.17000 

.052 

.14131 

.200 

.05047 

.042 

.01001 

.012 

.244  .043 

.328 

11 

.17000 

.052 

.14131 

.200 

.05047 

.042 

.01001 

.012 

.244  .043 

.328 

11 

.17000 

.052 

.14131 

.200 

.05047 

.042 

.01001 

.012 

.485  .114 

.402 

19 

.27525 

.341 

.20000 

.248 

.01001 

.012 

.283  .034 

.174 

4 

.27304 

.338 

.01001 

.012 

.283  .034 

.174 

4 

.27304 

.338 

.01001 

.012 

.440  .111 

.571 

.8  18 

.08709 

.107 

.34341 

.450 

.01001 

.012 

.109  .024 

.134 

4 

.09953 

.123 

.01001 

.012 

.000  .000 

.000 

0 

0024 

0900 


18  FEB  87  NEV  OCC  FACTORS  t  REVIEW  OLD  STD 
CLIXTOW  BENTLEY  TECH  NW®.  3357 


2. 


INTERROGATE  LABOR  STANDARDS.  INPUT 

CC  PRD  NROP  NR 
— X - X“> 

:345A789012345A  ELSE  PUT  IN  END 


J177141433««RCC00M22  ^ 

'  '  ■  LABOR  STAWARD  OPESATIOK  URCE  STAfeAM)  AND  HETHOD  ANALYSIS  11/16/f  -J  A-E346B-ft11-0Y-M5  PASS  0M1 

^  /  171433-  STRUT  B-52nL6  RCC  MNPRC  4S1-57-3  '  '  81195 

eT'  techss  HFPFA/RREV 


SL'B  T  K 

^^TEP  0  L 

#R  A  FA  SUPPORT 

K  C  DC  ELEIOfT 

occ  < - DESCRIPTION - > 

FACT  STORED  SUPPLEI€NTAL 

BASE  PFD 
HOURS  TIME 

STD 

HOURS 

A 

DLY  PCT  C 

E 

UP 

EA  B 

J  88230 

.92  PERCENT  ENGR  80.0  INNER  CYL.  B52« 

6.89 

6,34 

UP 

01 

00 

.00  PART  NUMBER/NSN 

.000  .  000 

AAA 

•  UvV 

0 

mie 

15-4204  1620006525469 

8028 

5-85123-6  1620006582588 

3278 

UP 

01 

24 

1.00  DE(S£ASE 

.150  .036 

,187 

3 

0010 

E 

RPL-DE-Ll 

1.00  DEGREASE  LARGE  PART  OR  BASKT 

.14095 

.174 

0020 

E 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWRK  SIGN  OFF  DOC 

.01001 

.012 

0279 

a® 

01 

24 

.95  STRIP  CAD 

.262  .060 

.309 

.5 

4 

0010 

E 

ZCD-ST-(11 

1.00  STRIP  CAD  ID/OD  MED/LRe  PART 

.25260 

.313 

0020 

c 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWRK  SISY  OFF  DOC 

.01001 

.012 

02S2 

UP 

01 

24 

.05  STRIP  RUST 

.262  .003 

.016 

.3 

0 

0010 

ZCD-ST-Ml 

1.00  STRIP  RUST 

.25260 

.313 

0020 

E 

RJP-Pj<-R1 

1.00  REM  RPL  PAPRWRK  SIGN  OF  DCC 

.01001 

.012 

02S5 

UP 

01 

24 

.34  STRIP  CHROME  LARGE  PART  O.D. 

.363  .030 

.153  24.0 

2 

0010 

E 

ZCR-ST-ff2 

1.00  STRIP  CHROC  OD  MED/LRG  PART 

.35303 

.437 

m23 

z 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWRK  SIGN  OF?  DOC 

.01001 

.012 

0300 

UP 

01 

24 

.25  STRIP  CHROME  LARGE  PART  O.D. 

.363  .022 

.113  24.0 

2 

0010 

c 

ZCR-ST-N2 

1.00  STRIP  CHROME  00  MED/LRG  PART 

.35333 

.437 

0020 

E 

RJP-PW-Rl 

1.00  RLM  RPL  PAPRWRK  SIGN  OFF  DOC 

.01001 

.012 

3320 

UP 

01 

24 

.17  STRIP  CH.RGME  MED  PART  O.D. 

.090  .003 

.017  24.0 

0 

0010 

r 

ZCR-ST-H2 

.20  STRIP  CHROME  OD  MED/LRS  PART0CC.  5  EA  CPE.RATIONS 

.35303 

.087 

0020 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWRK  SIGN  OFF  DOC 

.01001 

.012 

3340 

'UP 

01 

24 

.25  STRIP  CHROME  MED  PART  O.D. 

.080  .005 

.025  24.0 

0 

^00:0 

c 

ZCR-ST-’-2 

.20  STRIP  CHROME  OD  MED/LRS  PARTOCC.  5  EA  OPERATIONS 

.35303 

.087 

£ 

RJP-PW-Rl 

1.00  REM  BFi  PM>mK  SIGN  OF  DOC 

.01001 

.012 

UP 

01 

24 

.42  STRIP  CHROME  LARGE  PART  O.D. 

. 363  . 037 

.16?  24.0 

3 

£>010 

£ 

2CR-ST-K2 

1.00  STRIP  CHROME  OD  MED/LRG  PART 

.35303 

.437 

3020 

£ 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWRK  SI&N  OF  DOC 

.01001 

.012 

0520 

UP 

01 

24 

,46  BWI  AFTER  ETCH 

.171  .019 

.098 

8.0 

1 

0010 

E 

ZPL-BK-«1 

1.00  BAKE  MED/LRG  SIZE  PART 

.16175 

.200 

0020 

£ 

RJP-PM-Rl 

1.00  REM  RPL  PtfRWRK  SI©(  IFF  DGC 

.01001 

.012 

■J550 

UP 

01 

24 

.50  DEGREASE 

.150  .016 

.094 

1 

0010 

E 

RPL-DE-Ll 

1.00  DEGREASE  LARGE  PART  OR  BASKT 

.14095 

.174 

3020 

E 

RJP-PW-Rl 

1,00  R-EM  RPL  PAPRWRK  SIGN  OF  DOC 

.01001 

.012 

3560 

UP 

01 

24 

1.00  SHOTPEEN  LARGE  FART/MASK 

.548  .132 

.680 

10 

0010 

E 

ZMA-CL-04 

1.00  MASK  V/LRG  CYL  TYPE  FART 

.32667 

.405 

0020 

E 

RPL-SP-fll 

1.00  SHOT  PEEN  SMALL/MED  PART 

.16131 

.200 

0030 

N 

ZiJM-a-02 

1,00  UNMASK  rOim  SIZE  CYL  PART 

.05067 

.062 

0040 

E 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWRK  SIGN  OF  DOC 

.01001 

.012 

0570 

UP 

01 

24 

1.00  SHCTPEOJ  LARGE  PART/HASK 

.548  .132 

.680 

10 

0010 

E 

2f1A-a-04 

1.00  MASK  V/LRS  CYL  TYPE  PART 

.32667 

.405 

0020 

E 

Ra-sp-fli 

1.00  SHOT  PEEN  SfWl/HED  FWT 

.16131 

'MAA 

«  iJVV 

0030 

N 

ZUM-CL-02 

1.00  IMIASK  MEDIUM  SIZE  CYL  PWT 

.05067 

.062 

mi 

£ 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWRK  SIGN  OFF  DOC 

.01001 

.012 

0530 

UP 

01 

24 

1.00  SHOTPEEN  LARGE  PART/MAS»: 

.548  .132 

.680 

10 

0010 

E 

ZMA-CL-04 

1.00  MASK  V/LRG  CYL  TYPE  PART 

.32667 

.405 

0020 

E 

RPL-SP-ni 

1.00  SHOT  PEEN  SKWLL/MED  PART 

.16131 

.200 

0030 

N 

Z’jrt-CL-02 

1.00  UNMASK  fOIUM  SIZE  CYL  PART 

.05067 

.062 

0040 

E 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWK  SIGN  OF  DGC 

.01001 

.012 

UP 

01 

24 

,42  SHOTPEEN  LARGE  PART/KWSK 

.264  .027 

.138 

^<010 

£ 

zrA-a-04 

.13  MASK  V/LRG  CYL  TYPE  PART  PRORATED  OVER  8  EA  OPER 

.32667 

.052 

020 

E 

RPL-SP-fll 

1,00  SHOT  PEEN  SMALL/MED  PiWT 

.16131 

.200 

0030 

N 

ZLit1-CL-02 

1.00  UNMASK  MEDIUM  SIZE  CYL  PART 

.05067 

.062 

md  E 

RJP-Piefil 

1.10  REfl  RPl  PArtMKK  SlbN  Url- 

lAJU 

.ei0Vi 

.01^ 

'MM  UP  01 

24 

.25 

SHOTPEEN  U«6E  PWT/MASK  ^ 

■^.264  .  016 

.082 

1 

0010  E  * 

zm-a-04 

.13  nftSK  V/LW  liL  TYPE  PART 

PRORATED  OVER  8  EA  OPEfi 

■^.32667 

.052 

0020  E 

RPL-SP-fll 

1.00  SHOT  PEEN  91ALL71CD  PART 

.16131 

.200 

0030  N 

Zl^Hl-02 

1.00  UNMASK  HEDI191  SIZE  CYL  PART 

.05067 

.062 

0040  E 

RJP-P«-«1 

1.00  REM  RPL  PtffWRK  SIGN  OF  DOC 

.01001 

.012 

UP  01 

24 

.34 

SHOTPEEN  LARGE  PART/MASK 

.264  .022 

.111 

2 

^^J10  E 

zfw-a-04 

.13  MASK  V/LR8  CYL  TYF  PART 

PRORATED  OVER  SEA  OPER 

.32667 

.052 

0020  E 

RPL-SP-fll 

1.00  SHOT  PEEN  SMALL/HED  PART 

.16131 

.200 

0030  N 

ZUKL-02 

1.00  U^«ASK  MEDIUM  SIZE  CYL  PART 

.05067 

.062 

0040  E 

RJP-PH-fil 

1.00  REM  RPL  PWWRK  SIGN  OFF  DOC 

.01001 

.012 

0620  UP  01 

24 

.25 

910TPEEN  LARGE  PART/MRSK 

.264  .016 

.082 

1 

0010  E 

Zf1A-a-04 

.13  MASK  V/LR8  CYL  TYPE  PART 

PRSWTED  OVER  SEA  OPER 

.32667 

.052 

0020  E 

RPL-SP-ni 

1.00  SHOT  PEEN  SMALL/ICD  PART 

.16131 

.200 

0030  N 

ZUrHl-02 

1.00  UNMASK  MEDIUM  SIZE  CYL  PART 

.05067 

.062 

0040  E 

RJP-PlHll 

1.00  REM  RPL  P«««K  SI»i  IFF  DOC 

.01001 

.012 

0630  UP  01 

24 

.09 

SHOTPEEN  LARGE  PART/MASK 

.264  .006 

.030 

0 

0010  E 

ZI1A-a-04 

.13  MASK  V/LR6  CYL  TYF  PART 

PRORATED  OVER  SEA  OPERATIONS 

.32667 

.052 

0020  E 

RPl-Sr-Nl 

1.00  SHOT  PEEN  SMALL/fED  PART 

.16131 

.200 

0030  N 

ZUfHl-02 

1.00  UW1ASK  MEDIUM  SIZE  CYL  PART 

.05067 

.062 

0040  E 

RJP-PW-Rl 

1.00  REM  RPL  PAPRtRK  SIGN  OF 

DOC 

.01001 

.012 

0635  UP  01 

24 

.25 

PREP  D«GI€  I.D.  LARGE  PART 

.940  .K6 

.291 

4 

0010  N 

1.00 

PREP  CHROME  I.D. 

.93000 

1.153 

0020  E 

RJP-f«-fil 

1.00  REM  RPL  PfFRHRK  SIGN  OFF 

DOC 

.01001 

.012 

0640  UP  01 

24 

.25 

CHROME  LARGE  PART  I.D. 

.640  .038 

.198  30.0 

3 

0010  N 

1.00 

OMIME  PLATE  LARK  PART 

.63000 

.781 

0020  E 

RJP-PW-Rl 

1.00  REM  RPL  pmm  SIGN  OFF 

DOC. ... 

.01001 

.012 

0650  U?  01 

24 

.25 

BAKE  AFTER  CHROME  PLATE 

.171  .010 

.053  8.0 

1 

0010  E 

ZPL-BK-Ml 

1.00  BAKE  MED/LRG  SIZE  PART 

. 16175 

.200 

0020  E 

RJP-PW-Rl 

l.M  REM  RP..  PfemK  SIGN  OFF 

DOC 

.01001 

.012 

0655  1?  01 

24 

.34 

PREf’  CHROME  'J^RSE  PART  O.D. 

.152  .012 

.064 

1 

^^010  N 

.20 

FORATE  PREP  TI*E  SEA  OPER 

.71000 

.176 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWRK  SIGN  OFF 

DOC 

.01001 

.012 

0£ioc  UP  01 

24 

.34 

CH<01€  PLATE  LARGE  PART  O.D. 

.128  .010 

.054  24.0 

1 

0010  N 

.20 

PRORATE  PERP  TI>€  SEA  OPEfi 

.59000 

.146 

0020  E 

RJP-PtHRl 

1.00  REM  RPL  PAPRNRK  SIGN  OF 

DK 

.01001 

.012 

0675  UP  01 

24 

.25 

PREP  CHROME  LARGE  PART  O.D. 

.152  .009 

.047 

1 

0010  N 

.20 

PRORATE  PREP  OVER  5EA  OF'ER 

.71000 

.176 

0020  E 

RJP-Pi4-fil 

1.00  REM  RPL  PAPfii^lK  SIGN  OFF 

DOC 

.01001 

.012 

0680  UP  01 

24 

.25 

CFl^t  PLATE  LARK  PART  O.D. 

.128  .008 

.040  24.0 

1 

0010  N 

.20 

FQRATE  D^OME  5EA  OPER 

.59000 

.146 

0020  E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRWRK  SIGN  OF 

DK 

.01001 

.012 

0690  UP  01 

24 

.34 

PREP  CHROME  'JIRK  PART  O.D. 

.152  .012 

.064 

1 

0010  N 

.20 

PRKATE  PREP  O-VER  SEA  OPER 

.71000 

.176 

0020  E 

RJP-f1*-Rl 

1.00  REM  RPL  PAPRNRK  SIGN  OFF 

DOC 

.01001 

.012 

0700  UP  01 

24 

.34 

CHROME  FATE  LARK  PART  O.D. 

.128  .010 

.054  24.0 

1 

0010  N 

.20 

PRORATE  Omt.  OVER  KA  OPER 

.59000 

.146 

0020  E 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWRK  SIGN  OF 

DOC 

.01001 

.012 

0720  UP  01 

24 

.34 

PREP  CHROME  LARK  PART  O-D. 

.152  .012 

.064 

1 

0010  N 

.20 

PRORATED  PREP  OVER  5EA  OPER 

.71000 

.176 

0020  E 

RJP-fK-Rl 

1.00  REM  RPL  PAPRNRK  SIGN  OFF 

DOC 

.01001 

.012 

0740  UP  01 

24 

.34 

CHROK  PLATE  U«K  PART  O.D. 

.128  .010 

.054  24.0 

1 

0010  N 

.20 

PRWATE  CWlOlC  OVER  SEA  OPER 

.59000 

.146 

0020  £ 

RJP-f¥-Rl 

1.00  REM  RPL  PAPRWRK  SIGN  OF 

DOC 

.01001 

.012 

0750  JP  01 

24 

.42 

PREP  CHRWE  LARK  PART  O.D. 

.152  .015 

.079 

1 

0010  N 

.20 

FORATE  PREP  OVER  SEA  (HR 

.71000 

.176 

^^20  E 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWRK  SIGN  OFF 

DOC 

.01001 

.012 

UP  01 

24 

.42 

ClfiOME  PLATE  U«K  PART  0.0. 

.128  .013 

.067  24.0 

1 

010  H 

.20 

PRORATE  CHROME  OVER  SEA  OPER 

.59000 

.146 

0020  E 

RJP-PW-fll 

1.00  REM  RPL  P»>RWRK  SI(^  OF 

DOC 

.01001 

.012 

;  *  ..^r. 

UP  01 

24 

■  ■  ■00^  E 

ZPL-BK-Nl 

002«E 

• 

RJP-PW-Rl 

0880- 

UP  01 

24 

0010  E 

2PL-BK-M1 

E 

RJP-PW-Rl 

9 

UP  01 

24 

.^10  E 

RPL-DE-Ll 

0020  E 

RJP-PW-Rl 

0902 

UP  01 

24 

0010  E 

RPL-SB-L2 

0020  E 

RJP-PW-Rl 

0905 

UP  01 

24 

0010  E 

RPL-SB-L2 

0020  E 

RJP-PW-Rl 

0907 

UP  01 

24 

0010  E 

RPL-SB-L2 

0020  E 

RJP-PW-Rl 

0910 

UP  01 

24 

0010  E 

ZPL-CD-Ll 

0020  E 

RJP-PW-Rl 

0920 

IP  01 

24 

0010  E 

ZPL-BK-Ml 

0020  E 

RJP-PW-Rl 

0930 

UP  01 

24 

0010  E 

ZPL-IR-Ll 

0020  E 

RJP-PW-Rl 

0937 

UP  01 

24 

0010  N 

0020  E 

RJP-PW-Rl 

09^9 

UP  01 

24 

^■010  N 

20  £ 

RJP-PW-Rl 

9000 

UP  01 

00 

ms 

SS2B 

SS21 

0022 

0023 

0024 

0025 

0900 


.59  B'«<E  AFTER  CKRfflC  PLATE  ^  .171  .024 

1.00  BAKE  (Oif^IZE  PART  " ■  ‘.16175 

1.00  REN  RPL  PfrniiK  SIGN  OFF  DOC  -  '  .01001 

.59  BAKE  AFTER  GRIHD  .171  .024 

1.00  BAKE  HED/LR8  SIZE  PART  .16175 

1.00  REH  RPL  P;tf>R«RK  SIGN  IffF  DOC  .01001 

.59  DEGREASE  .150  .  021 

1.00  DEGREASE  LARGE  PART  BASKT  .14095 

1.00  REN  RPL  PAPRNRK  SIGN  OFF  DX  .01001 

.59  GRIT  BLAST  PRIOR  TO  CAD/IVD  .117  .017 

.34  S«€SLAST  LARGE  PART  -  HOIST  PRORATED  OVER  3EA  OPER  .31693 

1.00  REN  RPL  PAPRWRK  SIGN  OFF  DOC  .01001 

.67  GRIT  BLAST  PRIOR  TO  CAD/IVD  .117  .019 

.34  S^mAST  LARGE  PART  -  HOIST  PRORATED  OVER  3EA  OPERATIC^  .31693 

1.00  REN  RPL  PAPRWRK  SIGN  OFF  DOC  .01001 

1.00  GRIT  BLAST  PRIOR  TO  CAD/IVD  .117  .028 

.34  3«:BLAST  LARGE  PART  -  HOIST  PRSIATEB  OVER  3EA  OPER  .31693 

1.00  REN  RPL  FtfRWRK  SIGN  OFF  DOC  .01001 

.95  CAD  PLATE  .824  .1£3 

1.00  CADWUH  PLATE  LRG  PART-HOIST  .81410 

1.00  REN  RPL  PAPRWRK  SIGN  OFF  DOC  .01001 

.95  BAi<E  AFTER  CAD  PLATE  .171  .039 

1.00  *£D/LRG  SIZE  PART  .16175 

1.00  REN  PAFRWRK  SIGN  OFF  DOC  .01001 

.95  CHROMATE  CONVERSION! IRIDITE)  .117  .027 

1.00  IRIDITE  LARGE  PART-HOIST  .10705 

1.00  RE1  RPL  PAPRWRK- SIGN  OFF  DOC  .01001 

.05  I.V.D.  ALUMINUM  PLATE  .824  .010 

1.00  I.V.D.  PLATE  .S1400 

1.00  REN  RP..  PAPRWRK  SIGN  OFF  DCC/  .01001 

.05  ALODINE  I.V.D.  ALLTI  P'JTE  .425  .  005 

1.00  ALCBM  .41500 

1.00  RP*-  PAFRWRK  SIGN  OFF  DOC/  .01001 

.01  LABOR  STANDARD  HISTORY  .000  .000 

PRI®  HISTERY  ON  00-ALC  494  FORM 
2ffEK3  f€W  OCC.FACTOR  STUDY  UPDATE  15 
01A.G84  REWRITE  STD  W/iai  OCC  FACTOR<OLD  STD>  3.67 
0S)ECS4  ADD  LWMASK  ELE1«NT  ZUTWl  <XD  STD>4.89 
23«U85  NEW  OCC  FACTORS  6  REVIEW  <OLD  STD>  4.93 
IS  FEB  87  NEW  OCC  FACTORS  i  REVIEW  OLD  STD  5.04 
20/10/97  CHANGED  S/P  ELIMENT  EQUIP.  CHANGE  0/S5.74 
CLINTON  BENTLEY  TECH  MANEL  3357 


.126  6.0 
.012 

.126  8.0 
.200 

.012 

.110 

.174 

.012 

.086 

.133 

.012 

.098 

.133 

.012 

.146 

.133 

.012 

.971 

1.SS9 

.012 

.202  38.0 
.200 
.012 
.138 
.132 
.012 

.051  1.0 
1.009 
.012 
.026 
.514 
.012 
.000 


2 

2 


1 

1 


14 

3 

2 

1 

0 

0 


70  INTERROGATE  LABOR  STANDARDS,  INPUT 

RCC  PRD  NRQP  NP 

' — '< - X— > 

1234567890123456  ELSE  PUT  IN  END 


.  LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  HETHQD  ANALYSIS  09/06/88  A-E0A6B-mi-IY-MS  PAGE  0001 

}  17143A  STRUT  B-52  NL8  RCC  NNPRC  4S1-57-3  81195 

TECH  S  S  H  F  PF  A/R  REV 


SUB  T 

K  4R  A 

FA  SUPPORT 

OCC  < - 

-  DESCRIPTION - > 

BASE  PFD 

STB 

A 

STEP  D  L  K  C  DC  ELEMENT 

FACT  STORED 

SUPPLEMENTAL 

HOURS  TIME 

HOURS 

XY  PCT  C 

RC004  S  E  UP  EA  B 

J  88230 

1.63  PERCENT  ENGR  94.9 

STEERING  BEARING  BS2N  2  EA 

.53 

.87 

0001 

UP  01  . 

00 

.00 

PART  NUMBER/NSN 

.000  .000 

.000 

0 

0010 

9-52299-505 

1620009665426 

0020 

9-52532-501 

1620009072897 

0030 

9-52299-505 

1620009665426 

0040 

9-52532-501 

1620009072897 

0015 

UP  01 

24 

1.00 

STRIP  CAD 

.136  .033 

.169 

.5 

32 

0010  E 

ZCD-ST-Sl 

1.00  STRIP  CAD  PLATE  SHALL  PART 

.12630 

.156 

0020  E 

RJP~PU-R1 

1.00  REH  RPL  PAPRWRK  SIGN  OFF  DOC 

.01001 

.012 

0083 

UP  01 

24 

1.00 

DEGREASE 

.097  .023 

,120 

22 

0010  E 

RWB~CV-D1 

1.00  VAPOR  CL  (DEGRIHQOX/BASKET 

.08709 

.107 

0020  E 

RJP-PU-Rl 

1.00  REH  RPL  PAPRWRK  SIGN  OFF  DOC 

.01001 

.012 

0087 

UP  01 

24 

1.00 

GRIT  BLAST 

.046  .011 

.058 

11 

0010  E 

RUB-CB-Bl 

1.00  BLAST  SH  PT  OR  BSKT  V/SH  PTS 

.03668 

.045 

0020  E 

RJP'PW-Rl 

1.00  REH  RPL  PAPRWRK  SIGN  OFF  DOC 

.01001 

.012 

0090 

UP  01 

24 

,95 

CAD  PLATE 

.102  .023 

.120 

22 

0010  E 

ZPL-CD-Sl 

1.00  CADHIUH  PLATE  SHALL  PART 

.09212 

.114 

0020  E 

RJP'PW-Rl 

1.00  REH  RPL  PAPRWRK  SIGN  OFF  DOC 

.01001 

.012 

0120 

UP  01 

24 

.95 

CHROMATE  CONVERSION(IRIDITE) 

.033  .008 

.040 

7 

—  0010  E 

ZPL'IR-Sl 

1.00  IRIDITE  SMALL  PART 

.02362 

.029 

^Bo020  E 

RJP-PW-Rl 

1.00  REM  RPL  PAPRWRK  SIGN  OFF  DOC 

.01001 

.012 

UP  01 

24 

.05 

I.W.D.  ALUMINUM  PLATE 

.230  .003 

.014 

1.0 

3 

0010  N 

1.00 

I.V.D.  PLATE 

.22000 

.272 

0020  E 

RJP'PW-Rl 

1.00  REH  RPL  PAPRWRK  SIGN  OFF  DOC/ 

.01001 

.012 

0130 

UP  01 

24 

.05 

ALODINE  I.V.D.  ALUM  PLATE 

.230  .003 

.014 

3 

0010  N 

1.00 

ALODINE 

.22000 

.272 

0020  E 

RJP-PW-Rl 

1.00  REH  RPL  PAPRWRK  SIGN  OFF  DOC/ 

.01001 

.012 

9000 

UP  01 

24 

.01 

LABOR  STANDARD  HISTORY 

.000  .000 

.000 

0 

PRIOR  HISTORY  OH  00-ALC  494  FORH 
25FEB83  HEW  OCC.  FACTOR  STUDY  UPDATE 
01AUG84  REWRITE  STD  H/NEH  OCC  FACTOR<OLD  STD>  .72 
05DEC84  CHG  BLAST  ELEMENT  TO  RHBCBBl  <(ILD  STD>  .37 
23JUL85  NEW  OCC  FACTORS  I  REVIEW  <OLD  STD>  .31 
18  FEB  87  NEW  OCC  FACTORS  t  REVIEW  OLD  STD  .29 
CLINTON  BENTLEY  TECH  HANl  3357 


TO  INTERROGATE  LABOR  STANDARDS.  INPUT 


RCC  PRD  NROP  NR 

<~X - X— > 

1234567890123456  ELSE  PUT  IN  END 


7 


LABOR  STANDARD  OPERATION  RESOIRCE  STANDARD  AND  METHOD  ANALYSIS  09/06/88  A-E046B-mi-DY-m5  PAGE  0001 
17143A  STRUT  B-52  NL6  RCC  HNPRC  4S1-57-3  81195 

OPER  TECH  S  S  H  F  PF  A/R  REV 

SUB  T  K  4R  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD  STD  A 

STEP  D  L  K  C  nc  ELEHENT  FACT  STORED  SUPPLEMENTAL  HOURS  TINE  HOURS  DLY  PCT  C 


STEP  D  L  K  C  nc  ELEHENT  FACT  STORED 

RC005  S  E  UP  EA  B  J  88231  ,96  PERCENT  ENGR  95,7 


0001 

UP 

01 

00 

,00 

0010 

0123 

UP 

01 

24 

1,00 

0010 

E 

RWB-CV-Bl 

1,00 

0020 

E 

RJP-PW-Rl 

1,00 

0127 

UP 

01 

24 

,95 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PW-Rl 

1,00 

0130 

UP 

01 

24 

,05 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0135 

UP 

01 

24 

1.00 

0010 

E 

RWB-CB-Bl 

1.00 

^  0020 

E 

RJP-PW-Rl 

1.00 

Pao 

UP 

01 

24 

.95 

0010 

E 

ZPL-CD-Sl 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0160 

UP 

01 

24 

.95 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0200 

UP 

01 

24 

.95 

0010 

E 

ZPL-IR-Sl 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0213 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0217 

UP 

01 

24 

,05 

0010 

N 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

9000 

UP 

01 

24 

.01 

PERCENT  ENGR  95,7  LOWER  TRIPOD  LINK  B52H 

PART  NUHBER/NSN 

25-4211  1620006099886 

DEGREASE 

VAPOR  CL  (DEGR)HOQK/BASKET 
REH  RPL  PAPRURX  SIGN  OFF  DOC 

STRIP  CAD 

STRIP  CAD  PLATE  SHALL  PART 
REH  RPL  PAPRURK  SIGN  OFF  DOC 

STRIP  RUST 
STRIP  ROST 

REH  RPL  PAPRWRK  SIGN  OFF  DOC 

GRIT  BLAST 

BLAST  SH  PT  OR  BSKT  V/SH  PTS 
REH  RPL  PAPRWRK  SIGN  OFF  DOC 

CAD  PLATE 

CADHIUH  PLATE  SHALL  PART 
REH  RPL  PAPRWRK  SIGH  OFF  DOC 

BAKE  AFTER 'CAO  PLATE 

BAKE  SH  PART  4HR/24HR  BAKE 
REH  RPL  PAPRWRK  SIGN  OFF  DOC 

CHROHATE  CONVERSION(IRIDITE) 

IRIDITE  SHALL  PART 

REN  RPL  PAPRWRK  SIGN  OFF  DOC 

I,V,D,  ALUHINUH  PLATE 
I,W,B.  PLATE 

REH  RPL  PAPRWRK  SIGH  OFF  DOC/ 

M.ODINE  I,V,D,  ALUH  PLATE 
ALODINE 

REH  RPL  PAPRWRK  SIGN  OFF  DOC/ 

LABOR  STANDARD  HISTORY 
PRIOR  HISTORY  ON  00-ALC  494  FORK 
2SFEBS3  NEW  OCC.  FACTOR  STUDY  UPDATE  ,58 

01AUG84  REWRITE  STB  H/)CH  OCC  FM:T0RS<0LD  STD>  ,33 
0SDEC84  CHG  BLAST  ELEH  TO  ZLGBC03  <OLD  STD>  1,29 
23JUL85  NEW  OCC  FACTORS  I  REVIEW  <OLD  STD>  1,27 
16SEPT86-DEL  SUBOP  0055  WORK  HOT  DO«:OLD  STB  1,47 


.64 

.61 

.000  .000 

.000 

0 

.097  .023 

.120 

19 

.08709 

.107 

.01001 

.012 

.136  .  031 

.161 

.5 

25 

.12630 

.156 

.01001 

.012 

.136  .  002 

.008 

.3 

1 

.12630 

.156 

.01001 

.012 

,046  .011 

.058 

9 

.03668 

.045 

.01001 

.012 

.102  .  023 

.120 

19 

.09212 

.114 

.01001 

.012 

.090  .021 

.107  38.0 

17 

.08088 

.100 

.01001 

.012 

.033  .006 

.040 

6 

.02362 

.029 

.01001 

.012 

.230  .003 

.014 

1.0 

2 

.22000 

.272 

.01001 

.012 

.230  .003 

.014 

2 

.22000 

.272 

.01001 

.012 

.000  .000 

.000 

0 

TERROGATE  LABOR  STANDARDS,  INPUT 


Rc,  /RD  >fiOP  MR 
<— K X— > 


12345^7890123456  aSE  PUT  IN  END 


LABOR  STANDARD  OPERATION  RESOURCE  STANDMID  AND  METHOD  ANM.YSIS  09/06/88 


17143A  STRUT  B-52  MLB 


OPER  TECH 

S 

S 

U  F 

PF  A/R  REV 

SUB 

T 

K 

»R  A 

1  FA  SUPPORT 

OCC 

STEP 

D 

L 

K  C 

:  DC  ELEMENT 

FACT 

RC006  S 

E 

UP 

EA  B 

J  88231 

1.00 

0001 

UP 

01 

00 

.00 

0010 

0163 

UP 

01 

24 

1.00 

0010 

E 

RUB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0167 

UP 

01 

24 

.95 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0170 

UP 

01 

24 

.05 

0010 

E 

ZCD-ST-SI 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0175 

UP 

01 

24 

1.00 

0010 

E 

RUB-CB-Bl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0180 

UP 

01 

24 

.95 

0010 

E 

za-CD-si 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

^Upo 

0010 

E 

UP 

01 

24 

ZPL-BK-Sl 

.95 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0240 

UP 

01 

24 

.95 

0010 

E 

za-iR-si 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0253 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PU-Rl 

1.00  1 

0257 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

9000 

UP 

01 

24 

.01 

RCC  HNPfiC 
DESCRIPTION 


STORED 

PERCENT  ENGR  95.7  OUTBOARD  TRIPOD  LINK  B52M 

PART  NUHBER/NSN 

5-36035-3  1620006207642 

DEGREASE 

VAPOR  a  (DEGRIHOQK/DASKET 
REM  m.  PAPRURK  SIGN  OFF  DOC 

STRIP  CAD 

STRIP  CAD  PLATE  SHALL  PART 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

STRIP  RUST 
STRIP  RUST 

REM  Ra  PAPRURK  SIGN  OFF  DOC 

GRIT  BLAST 

BLAST  SM  PT  OR  BSKT  V/SH  PTS 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

CAD  PLATE 

CADMIUM  PLATE  SHALL  PART 
REM  m.  PAPRURK  SIGN  OFF  DOC 

BAKE  AFTER  CAD  PLATE 

BAKE  SM  PART  4HR/24HR  BAKE 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

CHROMATE  CONVERSION(IRIDITE) 

IRIDITE  SMALL  PART 

REM  RPL  PAPRURK  SIGN  OFF  DOC 

T.V.D,  ALUMINUM  PLATE 
I.V.D.  aATE 

REN  Ra  PAPRURK  SIGN  OFF  DOC/ 

ALODINE  I.V.D.  ALUM  PLATE 
M.ODINE 

REM  Ra  PAPRURK  SIGN  OFF  DOC/ 

LABOR  STANDARD  HISTORY 
PRIOR  HISTORY  ON  OO-ALC  494  FORM 
2SFEB83  NEU  OCC.  FACTOR  STUDY  UPDATE  .54 

01AUG84  REUNITE  STD  U/NEU  OCC  FACTORS<OLD  STD>  .57 
0SDCC84  CHG  aAST  aEH  TO  RUBCBBl  <aD  STD>  .82 
23JUL85  NEU  OCC  FACTORS  t  REVIEU  <OLD  STD>  .76 
01APfi86  DELETE  SUB  OP  0060  <OLD  STD>  .80 


SUPPlfMENTAL 


4S1-57-3 
- > 


A-E046B-HHI-DY-M45  PAGE  0001 
81195 


DLY  rcT  C 


.64 

.000  .000 

.097  .023 

.08709 
.01001 
.136  .031 

.12630 
.01001 
.136  .002 

.12630 
.01001 
.046  .011 

.03668 
.01001 
.102  .023 

.09212 
.01001 
.090  .021 

.08088 
.01001 
,033  .008 

.02362 
.01001 
.230  .003 

.22000 
.01001 
.230  .003 

.22000 
.01001 
.000  .  000 


.120  19 

.107 

.012 

.161  .5  25 

.156 

.012 

.008  .3  1 

,156 

.012 

.058  9 

.045 

.012 

.120  19 

.114 

.012 

.107  38.0  17 
.100 
.012 

.040  6 

.029 

.012 

.014  1.0  2 

.272 


TO  INTERROGATE  LABOR  STANDARDS.  INPUT 


RCC  PRD  NROP  NR 
<»X X — > 

^»78901234S6  aSE  PUT  IN  END 


LABOR  STANDARD  OPERATION  RESOURCE  STANDMD  AND  METHOD  ANALYSIS 


I7I43A  STRUT  B-52  MLS 


OPER  TECH 

S 

S 

H  F 

PF  A/R  REV 

SUB 

T 

K 

tR  A 

FA  SUPPORT 

OCC 

STEP 

D 

L 

K  C 

DC  ELEMENT 

FACT 

RC007  S 

E 

UP 

EA  B 

J  88231 

.92 

0001 

UP 

01 

00 

.00 

0010 

0075 

UP 

01 

24 

1.00 

0010 

E 

RHB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0080 

UP 

01 

24 

.95 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0090 

UP 

01 

24 

.05 

OOlO 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0130 

UP 

01 

24 

1.00 

0010 

E 

RHB-CV-Dl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0135 

UP 

01 

24 

1.00 

0010 

E 

RUB-CB-Bl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

^40 

0010 

E 

UP 

01 

24 

ZPL-CD-SI 

.95 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0160 

UP 

01 

24 

.95 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0200 

UP 

01 

24 

.95 

0010 

E 

ZPL-IR-Sl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0213 

UP 

01 

24 

,05 

0010 

N 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0217 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

9000 

UP 

01 

24 

.01 

STORED 

PERCENT  EN&R  9A.4  INBOARD  LINK  B52N  .76 

PART  NUHBER/NSN  .000  .000 

5-35764-3  1620000922837 

DEGREASE  .097  .023 

VAPOR  a  (DE6R)H00K/BASXET  .08709 

REM  RPL  PAPRHRK  SIGN  OFF  DOC  .01001 

STRIP  CAD  .136  .031 

STRIP  CAD  PLATE  SMALL  PART  .12630 

REN  RPL  PAPRHRK  SIGN  OFF  DOC  .01001 

STRIP  RUST  .136  .002 

STRIP  RUST  .12630 

REM  RPL  PAPRHRK  SIGN  OFF  DOC  .01001 

DEGREASE  .097  .023 

VAPOR  a  (DEGRIHOOK/BASXET  .08709 

REM  RPL  PAPRHRK  SIGN  OFF  DOC  .01001 

GRIT  BLAST  .046  .011 

BLAST  SH  PT  OR  BSXT  V/SM  PTS  .03668 

REN  RPL  PAPRHRK  SIGN  OFF  DOC  .01001 

CAD  PLATE  .102  .023 

CADWUN  PLATE  SJW.L  PART  ,09212 

REN  RPL  PAPRHRK  SIGN  OFF  DOC  .01001 

BAKE  AFTER  CAD  PLATE  .090  .  021 

BAKE  SH  PART  4HR/24HR  BAKE  '  .08088 

REN  RPL  PAPRHRK  SIGN  OFF  DOC  .01001 

CHROMATE  CONVERSIONaRIDITE)  .033  .008 

IRIDITE  SMALL  PART  .02362 

REM  RPL  PAPRHRK  SIGN  OFF  DX  .01001 

I.V.D.  ALUMINUM  PLATE  .230  .  003 

I.V.D.  PLATE  ,22000 

REM  RPL  PAPRHRK  SIGN  OFF  DOC/  .01001 

ALODINE  I.V.D.  ALUM  PLATE  .230  .003 

M.ODINE  .22000 

REN  RPL  PM>RHRK  SIGN  OFF  DOC/  .01001 

LABOR  STANDARD  HISTORY  ,000  .000 

2SFE683  NEH  OCC.  FACTOR  STUDY  UPDATE<OLD  STD>  .56 
01AUG84  REUNITE  STD  H/tCH  OCC  FACTORS<OLD  STD>  .55 
05DCC84  CHG  BLAST  ELEN  TO  RHBCBBl  <0L0  STD>  .76 
23JUL85  €H  OCC  FACTORS  I  REVIEH  <OLD  STD>  .70 
01APT86  DELETE  SUB  OP  0055  <OLD  STD>  .73 

19  FO  87  NEH  OCC  FACTORS  t  REVIEH  OLD  STD  ,73 
aiNTON  BENTLEY  TECH  MANEL  3357 


RCC  MNPRC 

DESCRIPTION  - 

SUPPLEMENTAL 


09/06/88  A-E046B-mi-BY-M45  PAGE  0001 

4S1-57-3  81195 


DLY  PCT  C 


.120  16 
.107 
.012 

.161  .5  21 


.008  .3  1 

.156 

.012 

.120  16 

.107 
.012 

.058  8 

.045 

.012 

.120  16 

.114 

.012 

.107  38.0  14 

.100 
.012 

.040  5 

.029 

.012 

.014  1.0  2 

.272 

.012 

.014  2 

.272 

.012 

.000  0 


^j^TTERROGA 


TE  LABOR  STANDARDS.  IffUT 


NLv  rRO  fffOP  NR 

<— X - X— > 


12345A789012345A 

aSE  PUT  IN  END 

LABOR  STANDARD 

OPERATION  RESOURCE  STMDARO  AND  METHOD  ANALYSIS 

09/0A/88 

A-E046B-MM1-DY-M45  PAGE  0001 

17143A 
OPER  TECH  S  S 

STRUT  1-52  HLG 

B  F  PF  A/R  REV 

RCC  NNPfiC 

4S1-57-3 

81195 

SUB  T  K  «  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD  STD  A 

STEP  D  L  K  C  DC  ELEMENT  FACT  STORED  SUPPLEMENTAL  HOWS  TIME  HOURS  DLY  PCT  C 


RC008  S 

N 

UP 

EA  B 

J  88231 

.63  PERCENT  ENGR  61.9  STEERING  PLATE  ASSY  BS2H 

13.96 

8.79 

0001 

UP 

01 

00 

.00  PART  NUHBER/NSN 

.000  .000 

.000 

0 

0010 

5-68457-5  1620006052768 

0070 

UP 

01 

24 

1.00  DEGREASE 

.271  .065 

.336 

2 

0010 

E 

RUB-CV-Dl 

3.00  VAPOR  a  (DEGR)HOOK/BASKET  OCC.  3  EA  PARTS 

.08709 

.323 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0080 

UP 

01 

24 

.95  STRIP  CAD 

.767  .175 

.904 

.5 

6 

0010 

E 

ZCD-ST-Ml 

3.00  STRIP  CAD  ID/OD  MED/LR6  PARTOCC.  3  EA  PARTS 

.25260 

.939 

0020 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRWK  SIGN  OFF  DOC 

.01001 

.012 

0090 

UP 

01 

24 

.05  STRIP  RUST 

.767  .009 

.048 

.3 

0 

0010 

E 

ZCD-ST-Ml 

3.00  OCC.  3  EA  PARTS 

.25260 

.939 

0020 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGH  OFF  DOC 

.01001 

.012 

0100 

UP 

01 

24 

.87  STRIP  CHROME  MED  PART  O.D. 

1.069  .223 

1.153 

24.0 

8 

0010 

E 

ZCR-ST-M2 

3.00  STRIP  CHROME  OD  HEDARG  PART  OCC.  3  EA  PARTS 

.35303 

1.313 

0020 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0190 

UP 

01 

24 

.54  BAKE  AFTER  ETCH 

*95  .064 

.332 

8.0 

2 

0010 

E 

ZPL-BK-Ml 

3.00  BME  MEDARG  SIZE  PART  OCC.  3  EA  PARTS 

6175 

.601 

0020 

E 

BJ>-PH-R1 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

UP 

01 

24 

.54  DEGREASE 

.271  .035 

.182 

1 

0010 

E 

RW8-CV-D1 

3.00  VAPOR  a  (DEWHOOK/BASKET  OCC,  3  EA  PARTS 

.08709 

.323 

0020 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0230 

UP 

01 

24 

.87  GRIT  BLAST, 

.315  .066 

.340 

2 

0010 

E 

RPL-SB-M2 

3.00  SANDBLAST  MED  PART  HAIK-IN  B  OCC.  3  EA  PARTS 

.10180 

.378 

0020 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.Dl2 

0235 

UP 

01 

24 

.87  PREP  FOR  CHROME  MED  PART  O.D 

2.140  .447 

2.309 

17 

0010 

N 

3.00  OCC.  3  EA  PARTS 

.71000 

2.641 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0240 

UP 

01 

24 

.87  CHROME  PLATE  MED  PART  O.D. 

1.780  .372 

1.920 

24.0 

14 

0010 

N 

3.00  OCC.  3  EA  PARTS 

.59000 

2.194 

0020 

E 

RJP-PH-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0250 

UP 

01 

24 

.87  BAKE  AFTER  CHROME  PLATE 

.495  .103 

.534 

8.0 

4 

0010 

E 

ZPL-BK-Ml 

3.00  BAKE  MED/LRG  SIZE  PART  OCC.  3  EA  PARTS 

.16175 

.601 

0020 

E 

RJP-PW-Rl 

1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0255 

UP 

01 

24 

1.00  GRIT  BLAST 

.315  .076 

.391 

3 

0010 

E 

RPL-SB-M2 

3.00  SMBBIAST  MO  PART  HALX-IN  B  OCC.  3  EA  PARTS 

.10180 

.378 

0020 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0260 

UP 

01 

24 

.95  CAD  PLATE 

1.841  .420 

2.170 

16 

0010 

E 

ZPl-CD-Ml 

3.00  CAHIUN  PLATE  MEDIUM  PART  OCC.  3  EA  PARTS 

.61058 

2.271 

0020 

E 

RJP-PW-Rl 

1.00  REN  ?PL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0280 

UP 

01 

24 

.95  BAKE  AFTER  CAD  PLATE 

.495  .113 

.583  38.0 

4 

0010 

E 

ZPL-BK-Ml 

3.00  BAKE  MED/LRG  SIZE  PART  OCC.  3  EA  PARTS 

.16175 

.601 

0020 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

0302 

UP 

01 

24 

.95 

.271  .062 

.320 

2 

0010 

E 

RHB-CV-Dl 

3.00  VAPOR  a  (DE6R)H00K/BASKn  OCC.  3  EA  PARTS 

.08709 

.323 

0020 

'3 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 

.01001 

.012 

UP 

01 

24 

.05  I.V.D.  M.UMINUN  PLATE 

1.330  .016 

.082 

1.0 

1 

0010 

N 

3.00  OCC.  3  EA  PARTS 

.44000 

1.636 

0020 

E 

RJP-PH-Rl 

1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC/ 

.01001 

.012 

0305 

UP 

01 

00 

.54 

0010 

E 

RLG-RS-B2 

3.00 

^  0020 

E 

RJP-PW-Rl 

1.00 

# 

UP 

01 

24 

,54 

^  0010 

E 

ZPL-BK-Nl 

3.00 

0020 

E 

RJP-PH-fil 

1.00 

0320 

UP 

01 

24 

1.00 

0010 

N 

3.00 

0290 

0340 

UP 

01 

24 

1.00 

0010 

E 

ZPL-BK-Sl 

3.00 

0020 

E 

RJP-PH-Rl 

1.00 

0360 

UP 

01 

24 

.95 

0010 

E 

ZPL-IR-Hl 

3.00 

0020 

C 

RJP-PV-Rl 

1.00 

0370 

UP 

01 

24 

.05 

0010 

N 

3.00 

0020 

E 

RJP-PH-Rl 

1.00 

9000 

UP 

01 

24 

.01 

BRUSH  PLATE  I.D. 

OCC.  3  EA  PARTS 
C 

BAKE  AFTER  NICKEL 
OCC«  3  EA  PARTS 
C 

DRY  FIIH  LUBE  MED  PART 
OCC.  3  EA  PARTS 

BAKE  ANY  1  HR  BAKE 
OCC.  3  EA  PARTS 
1C 

CHROHATE  CONVERSION(IRIDITE) 
OCC.  3  EA  P(«TS 
1C 

ALODINE  I.V.D.  ALUM  PLATE 
OCC.  3  EA  PARTS 
C/ 

LABOR  STANDARD  HISTORY 


0010 

0020 

0021 

0022 

0023 

0024 

0O2S 

002A 

0027 

0900 


PRIOR  HISTORY  ON  00-ALC  494  F(»H 
25FEB83  NEU  OCC.FACTOR  STUDY  UPDATE  10.39 

01AUG84  REHRITE  STD  H/NEH  OCC  FACTOR<OLD  STD>10.38 
08AUG84  ADD  SUB  0/P  305  t  310  OCC  EST<OLD  STD>7.49 
05DEC84  CHO  BLAST  ELEHENT  TO  ZLSBC03<0LD  STD>7.89 
23JUL85  NEW  OCC  FACTORS  t  REVIEH  <OLD  STD>  7.81 
01APR83  DELETE  SUB  OP  0092  <OLD  STD>  8,23 
23  FEB  87  NEU  OCC  FACTOR  t  REVIEU  OLD  STD  8.20 
31  MARCH  87  ADDED  SUBOP  0255  <OLD  STD  12.54> 

KERRY  COOP  HANa  TECHN  73357 


.568  .000 

.307 

2 

.18615 

.558 

.01001 

.010 

.495  .064 

.332  38.0 

2 

.16175 

.601 

.01001 

.012 

.816  .196 

1.013 

2.0 

7 

.27233 

1.013 

.252  .061 

.313 

2.0 

2 

.08088 

.300 

.01001 

.012 

.299  .068 

.352 

3 

.09635 

.358 

.01001 

.012 

.670  .008 

.042 

0 

.22000 

.818 

.01001 

.012 

.000  .000 

.000 

0 

TO  INTERROGATE  LABOR  STANDARDS,  INPUT 


RCC  PRD  NRQP  NR 
<™X X — > 

1234567890123456  ELSE  PUT  IN  END 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  METHOD  ANALYSIS  09/06/88 


17143A  STRUT  B-52  HL6 
m  TECH  S  S  H  F  PF  A/R  REV 

SUB  T  K  *R  A  FA  SUPPORT  OCC  < - 

STEP  D  L  K  C  DC  ELEMENT  FACT  STORED 


RCC  HNPRC 
—  DESCRIPTION  - 


4S1-57-3 


A-E046B-«l-DY-M5  PAGE  0001 
8119S 


SUPPLEMENTAL 


C009  S  E  UP  EA  B  J  88232 


0001 

UP 

01 

00 

.00 

0010 

0085 

UP 

01 

24 

1.00 

0010 

E 

RHB-CV-Dl 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0090 

UP 

01 

24 

.95 

0010 

E 

ZCD-ST-Ml 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0093 

UP 

01 

24 

.05 

0010 

E 

ZCD-ST-Ml 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0095 

UP 

01 

24 

1.00 

0010 

E 

Ra-SB-M2 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0100 

UP 

01 

24 

.95 

0010 

E 

ZPL-CD-Ml 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

UP 

01 

24 

.95 

■  0010 

E 

Za-BK-Ml 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0140 

UP 

01 

24 

.95 

0010 

E 

ZPL-IR-Ml 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0160 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

0170 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PH-Rl 

1.00 

9000 

UP 

01 

24 

.01 

1.75  PERCENT  ENGR  97.5  TORQUE  ARM  2  EA 

.00  PART  NUMBER/NSN 

1-80721-1  1620003170530 

DEGREASE 

VAPOR  a  (DEGRIHOOK/BASXET 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  CAD 

STRIP  CAD  ID/OD  HED/LR6  PART 
REN  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  RUST 
STRIP  RUST 

REM  RPL  PAPRHRK  SIGN  OFF  DOC 

GRIT  BLAST 

SANDBLAST  MO  PART  HALK-IN  B 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

CAD  PLATE 

CADMIUM  PLATE  MEDIUM  PART 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

BAKE  AFTER  CAD  PLATE 

BAKE  MED/LRG  SIZE  PART 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

CHROMATE  CONVERSION(IRIDITE) 

IRIDITE  MEDIUM  PART-HOIST 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

I.V.D.  ALUMINUM  PLATE 
I.V.D.  PLATE 

REM  RPL  PAPRHRK  SIGN  OFF  DOC/ 

ALODIIC  I.V.D.  ALUM  PLATE 
ALODINE 

REM  RPL  PAPRHRK  SIGN  OFF  DOC/ 

LABOR  STANDARD  HISTORY 
PRIOR  HISTORY  ON  OO-ALC  494  FORM 
2SFEB83  NEH  OCC.  FACTOR  STUDY  UPDATE  .86 

01AUG84  REHRITE  STD  H/NEH  OCC  FACTORS<OLD  STD>  .74 
0SDEC84  CH6  BLAST  TO  RHBCBB2  <OLD  STD>  2.05 
23JUL85  NEH  OCC  FACTORS  \  REVIEH  <OLD  STD>  2.02 
01APR86  DELETE  SUB  OP  0085  <OLD  STD>  2.58 
19  FEB  87  NEH  OCC  FACTORS  t  REVIEH  OLD  STD  2.56 
CLINTON  BENTLEY  TECH  MANa  3357 


HOURS  TIME 

HOURS 

DLY  PCT 

1.68 

2.94 

.000  .000 

.000 

0 

.097  .023 

.120 

7 

.08709 

.107 

.01001 

.012 

.262  .060 

.309 

.5 

18 

.25260 

.313 

.01001 

.012 

.262  .003 

.016 

.3 

1 

.25260 

.313 

.01001 

.012 

.111  .027 

.139 

8 

.10180 

.126 

.01001 

.012 

.620  .141 

.731 

43 

.61058 

.757 

.01001 

.012 

.171  .039 

.202  38.0 

12 

,16175 

.200 

.01001 

.012 

.106  .024 

.125 

7 

.09635 

.119 

.01001 

.012 

.450  .005 

.028 

1.0 

2 

.44000 

.545 

.01001 

.012 

.230  .003 

.014 

1 

.22000 

.272 

.01001 

.012 

.000  .000 

,000 

0 

rO  INTERROGATE  LABOR  STANDARDS.  INPUT 


NROP  NR 

— X~> 

lio^-o7890123456  aSE  PUT  IN  END 


LABOR  STANDARD  OPERATION  RESOURCE  STANDM^D  AND  NETHOD  ANM.YSIS  07/0A/88 


17143A  STRUT  B-S2  HL6 


>t..  TECH 

S 

S 

U  1 

■  PF  A/R  REV 

SUB 

T 

K 

IR  i 

^  FA  SUPPORT 

OCC 

STEP 

D 

L 

K  C  DC  ELENENT 

FACT 

:oio  S 

E 

UP 

EA  1 

}  J  88232 

.42 

0001 

UP 

01 

00 

.00 

0010 

0070 

UP 

01 

24 

1.00 

0010 

E 

RUB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0080 

UP 

01 

24 

1.00 

0010 

E 

ZCR-ST-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0132 

UP 

01 

24 

1.00 

0010 

E 

RWB-CV-Dl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0134 

UP 

01 

00 

1.00 

0010 

N 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0136 

UP 

01 

24 

1.00 

0010 

E 

RW8-CB-BI 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0140 

UP 

01 

24 

1.00 

^^0010 

E 

ZPL-SL-Sl 

1.00 

^^0020 

E 

RJP-PU-Rl 

1.00 

UP 

01 

24 

1.00 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0155 

UP 

01 

24 

1.00 

0010 

E 

RUB-CB-Bl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0160 

UP 

01 

24 

1.00 

0010 

E 

RPL-PK-Bl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

0180 

UP 

01 

24 

1.00 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PU-Rl 

1.00 

9000 

UP 

01 

24 

.01 

STORED 


PERCENT  ENGR  8A.8 

25-4214-501  1A200 

VAPOR  CL  (DE6R)H00K/BASKET 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

REN  RPL  PAPRWK  SIGN  OFF  DOC 

VAPOR  a  (DE6R)H00K/BASKET 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

REN  RPL  PAPRURK  SIGN  OFF  DOC 


RCC  NNPRC 

DESCRIPTION  - 

SUPPLENENTAL 


4S1-57-3 


A-E04iB-HNl-DY-H4S  PAGE  0001 
81195 


DLY  PCT  C 


REN  RPL  PAPRURK  SIGN  OFF  DOC 

1 

I 

BAKE  SN  PART  4HR/24HR  BAKE 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

BLAST  SN  PT  OR  BSKT  V/SM  PTS 
REN  RPL  PAPRURK  SIGN  OFF  DOC 

I 

PARKERIZE  SNALL/HED  PART 


BAKE  SN  PART  4HR/24HR  BAKE 
REN  RPL  PAPRURK  SIGN  OFF  VJC 

LABOR  STANDARD  HISTORY 
PRIOR  HISTORY  ON  00-ALC  494  FORN 
25FEB83  NEU  OCC,  FACTOR  STUDY  UPDATE  1.76 

140CT83  UPGRADE  TO'E’  STANDARD  <OLD  STD>  1.09 
01AUG84  REUNITE  STD  U/NEU  OCC  FACTORS<OLD  STD>1.20 
0SDEC84  CH6  BLAST  ELEN  TO  RUBCBBl  <OLD  STD>  2.07 
23JUL85  NEU  OCC  FACTORS  I  REVIEU  <OLD  STD>  1.86 
27  FEB  87  NEU  OCC  FACTORS  t  REVIEU  OLD  STD  1.78 
12  NAY  87  KLETED  SUB  0200  t  CHANGED  SUB  0160 
FRON  CAD  PIT  TO  PHOSPHATE  COAT  <XD  STD  4.23> 

KERRY  COOP  TECH  NANEL  3357 


CENTERING  CAN  BS2N 

1.53 

.64 

PART  NUNBER/NSN 

.000  .000 

.000 

0 

J07330993 

DEGREASE 

.097  .023 

.120 

8 

.08709 

.107 

« 

.01001 

.012 

STRIP  SILVER 

.252  .061 

.313  24.0 

20 

STRIP  SILVER 

.24234 

.300 

.01001 

.012 

DEGREASE 

.097  .023 

.120 

8 

.08709 

.107 

% 

.01001 

.012 

PREP  FOR  SILVER  PLATE 

.177  .000 

.177 

12 

PREP  SILVER 

.16700 

.167 

.01001 

.010 

GRIT  BLAST 

.046  .011 

.058 

4 

.03668 

.045 

.01001 

.012 

SILVER  PLATE  SNALL  PART 

.239  .057 

,297  24.0 

19 

.22924 

.284 

.01001 

.012 

BAKE  ARER  SILVER 

.090  .022 

.113 

8.0 

7 

.08088 

.100 

.01001 

.012 

GRIT  BLAST 

.046  .011 

.058 

4 

1 

.03668 

.045 

.01001 

.012 

PHOSPHATE  COAT  SNALL  PART 

.132  .032 

.164 

.3 

11 

.12217 

.151 

$ 

.01001 

.012 

BAKE  AFTER  PHOSPHATE  SN  PART 

.090  .022 

.113 

9.0 

7 

.08088 

.100 

.01001 

.012 

LABOR  STANDARD  HISTORY 

.000  .000 

.000 

0 

0  ...lERROGATE  LABOR  STANDARDS.  INPUT 


RCC  PRD  NRV  NR 

♦— X--> 

B701234S6  ELSE  PUT  IN  END 


LABOR  STANDARD  OPERATION  RESOURCE  STANDARD  AND  METHOD  ANALYSIS  09/06/88  A-E046B-mi-0Y-X4S  PAGE  0001 

17143A  STRUT  B-52  HLG  RCC  MNPRC  4S1-57-3  81195 

IPER  TECH  S  S  «  F  PF  A/R  REV 

SUB  T  K  »R  A  FA  SUPPORT  OCC  < - DESCRIPTION - >  BASE  PFD  STD  A 

STEP  D  L  K  C  DC  ELEMENT  FACT  STORED  SUPPLEMENTAL  HOURS  TIME  HOURS  DLY  PCT  C 


STORED 


£013  S  E  UP  EA 

0001  UP  01 

0010 
0020 

0023  UP  01 

0010  E 
0020  E 

0025  UP  01 

0010  E 
0020  E 

0027  UP  01 

0010  E 
0020  E 

0030  UP  01 

0010  E 
0020  E 

UP  01 

0010  E 
0020  E 

0v43  up  01 

0010  E 
0020  E 

0045  UP  01 

0010  E 
0020  E 

0048  UP  01 

0010  N 
0020  E 

0049  UP  01 

0010  N 
0020  E 

9000  UP  01 

0010 
0020 
0021 
0022 
0023 
0024 
0025 
0900 


B  J  88235  2.00  PERCENT  ENGR  95.7  TRUNNION  CAP  BS2N  2  EA 

00  .00  PART  NUMBER/NSN 

^52976  1620003270505 

9-52977  1620003270506 

24  1,00  DEGREASE 

RUB-CV-Dl  1.00  VAPOR  a  (DEGR) HOOK/BASKET 

RJP-Py-Rl  1.00  REN  RPL  PAPRURK  SIGN  OFF  DOC 
24  .95  STRIP  CAD 

ZCD-ST-Sl  1.00  STRIP  CAD  PLATE  SMALL  PART 
RJP-PH-Rl  1.00  REM  RPL  PAPRWRK  SIGN  OFF  DOC 
24  .05  STRIP  RUST 

ZCD-ST-Sl  1.00  STRIP  RUST 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DOC 
24  1.00  GRIT  BLAST 

RHB-CB-Bl  1.00  BLAST  SM  PT  OR  BSKT  V/SM  PTS 
RJP-PH-Rl  1.00  REM  RPL  PAPRHRK  SIGN  OFF  DOC 
24  .95  CAD  PLATE 

Za-CD-Sl  1. 00  CAPMfUM  PLATE  SMALL  PART 
RJP-PH-Rl  1.00  REN  RPI.  PAPRHRK  SIGN  OFF  DOC 
24  .95  BAKE  AFTER  CAD  PLATE 

ZPL-BK-Sl  1.00  BAKE  SM  PART  4HR/24HR  BAKE 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DX 

24  .95  CHROMATE  CONVERSION! IRIDITE) 

ZPL-IR-Sl  1,00  IRIDITE  SMALL  PART 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DX 

24  .05  I.V.D.  ALUMINUN  PLATE 

1.00  I.V.D,  PLATE 

RJP-PH-Rl  1.00  REM  RPL  PAPRHRK  SIGN  OFF  DX/ 

24  .05  ALODINE  I.V.D.  ALUM  PLATE 

1.00  ALODINE 

RJP-PH-Rl  1.00  REN  RPL  PAPRHRK  SIGN  OFF  DX/ 

24  .01  LABOR  STANDARD  HISTORY 

PRIOR  HISTORY  ON  W-ALC  494  FORM 
25FEB83  UPDATE  OPERATION  LIIC  2YR  REVIEH  .00 
01AU684  REHRITE  STD  H/NEH  OX  FACTORS<XD  STD>  .00 
05DEC84  CHG  BLAST  ELEN  TO  RHBCBBl  <OLD  STD>  .07 
23JUL8S  NEH  OCC  FACTORS  t  REVIEH  <OLD  STD>  .06 
04AUG86  NEH  OX  FACTOR  STUDY  <(NJ)  STD>  .24 
19  FEB  87  NEH  OX  FACTORS  I  REVIEH  OLD  STD  .80 
XINTON  BENTLEY  TECH  NANa  3357 


HOURS  TIME 

HOURS 

DLY  PCT 

.64 

1.28 

.000  .000 

.000 

0 

.097  .023 

.120 

19 

.08709 

.107 

.01001 

.012 

.136  .031 

.161 

.5 

25 

.12630 

.156 

.01001 

.012 

.136  .002 

.008 

.3 

1 

.12630 

.156 

.01001 

.012 

.046  .011 

.058 

9 

.03668 

.045 

.01001 

.012 

.102  ,023 

.120 

19 

.09212 

.114 

.01001 

.012 

.090  .021 

.107  38.0 

17 

.08088 

.100 

.01001 

.012 

.033  .008 

.040 

6 

.02362 

.029 

.01001 

.012 

.230  .003 

.014 

1.0 

2 

.22000 

.272 

.01001 

.012 

.230  .003 

.014 

2 

.22000 

.272 

.01001 

.012 

.000  .000 

.000 

0 

■RROGATE  LABOR  STANDARDS,  INPUT 


RX  PRD  NRQP  NR 


'tF' 


-X— > 

01234S«  ELSE  PUT  IN  END 


LABOR  STANDARD  OPERATION  RESOIACE  STANDARD  AND  METHOD  ANALYSIS 


17143A  STRUT  B-52  MLG 


RCC  HNPRC 


09/06/88 

4S1-57-3 


'ER  TECH 

S 

S 

W  F 

PF  A/R  REV 

SUB 

T 

K 

OR  A 

FA  SUPPORT 

OCC 

STEP 

D 

1 

fa 

K  C 

DC  ELEMENT 

FACT 

1014  S 

E 

UP 

EA  B 

J  88235 

.54 

0001 

UP 

01 

00 

.00 

0010 

0029 

UP 

01 

24 

1.00 

0010 

E 

RWB-CV-Dl 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0030 

UP 

01 

24 

.95 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0035 

UP 

01 

24 

.05 

0010 

E 

ZCD-ST-Sl 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0060 

UP 

01 

24 

.23 

0010 

E 

ZMA-CP-S2 

1.00 

0020 

E 

RPL-SP-Ml 

1.00 

0030 

N 

ZUH-CL-02 

.50 

0040 

E 

RJP-PH-Rl 

1.00 

#o.,o 

E 

UP 

01 

24 

RHB-CB-BI 

1.00 

1.00 

m 

E 

RJP-PH-Rl 

1.00 

0070 

UP 

01 

24 

.95 

0010 

E 

ZPL-CD-Sl 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0080 

UP 

01 

24 

.95 

0010 

E 

ZPL-BK-Sl 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0093 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

0097 

UP 

01 

24 

.05 

0010 

N 

1.00 

0020 

E 

RJP-PW-Rl 

1.00 

9000 

UP 

01 

24 

.01 

STORED 

PERCENT  ENGR  94.9  PISTON  HEAD  NUT.  B52N 

PART  NUMBER/NSN 

3-80736-3  5310006035970LE 

DEGREASE 

VAPOR  CL  (0E6R)H00IC/BASKET 
REH  fiPL  PAPRNRK  SIGN  OFF  DOC 

STRIP  CAD 

STRIP  CAD  PLATE  SMALL  PART 
REN  RPL  PAPRHRK  SIGN  OFF  DOC 

STRIP  RUST 
STRIP  RUST 

REM  RPL  PAPRWRK  SIGN  OFF  DOC 

SHOTPEEN  SM  STEEL  PART/MASX 

MASK  SHALL  COMPONENT  PART 
SHOT  PEEN  SMALL/MO  PART 

UNMASK  MEDIUM  SIZE  CYL  PART  OCC  50Z  FOP,  SMALL  PART 
REM  RPL  PAPRWRK  SIGN  OFF  DOC 

GRIT  BLAST 

BLAST  SM  PT  OR  BSK7  V/SN  PTS 
REM  RPL  PAPRURK  SIGN  OFF  DOC 

CAD  PLATE 

CADMIUM  PLATE  SMALL  PART 
REN  RPL  PAPRVRK  SIGN  OFF  DOC 

BAKE  AFTER  CAD  PLATE 

BAKE  SM  PART  4WV24HR  BAKE 
REM  RPL  PAPRHRK  SIGN  OFF  DOC 

I.V.D,  ALUMINUM  PLATE 
I.V.D.  PLATE 

REH  RPL  PAPRHRK  SIGN  OFF  DOC/ 

ALODINE  I.V.D.  ALUM  PLATE 
ALODINE 

REN  RPL  PAPRHRK  SIGN  OFF  DOC/ 

LABOR  STANDARD  HISTORY 
PRIOR  HISTORY  ON  00-ALC  494  FORM 
25FE683  NEH  OCC.  STUDY  UPDATE  .36 

01AU684  REWRITE  STD  U/NEH  OCC  FACTORS<OLD  STD>  .20 
05DCC84  ADD  UNMASK  I  CHG  BLAST  aEAN  (OLD  STD>  .28 
23JUL85  NEW  OCC  FACTORS  1  REVIEW  (OLD  STD>  .25 


DESCRIPTION - > 

SUPPLEMENTAL 


A-E046B-«1-DY-M45  PAGE  0001 
81195 


DLY  PCT  C 


.68 

.36 

.000  .000 

.000 

0 

.097  ,023 

.120 

18 

.08709 

.107 

.01001 

.012 

.136  .031 

.161 

.5 

24 

.12630 

.156 

.01001 

.012 

.136  .002 

.008 

.3 

1 

.12630 

.156 

.01001 

.012 

.278  .015 

.079 

12 

.08183 

.101 

.16131 

.200 

h 

O 

.031 

.01001 

.012 

.046  .011 

.058 

8 

.03668 

.045 

.01001 

.012 

.102  .023 

.120 

18 

.09212 

.114 

.01001 

.012 

.090  .021 

.107  38.0 

16 

.08088 

.100 

.01001 

.012 

.230  .003 

.014 

1.0 

2 

.22000 

.272 

.01001 

.012 

.230  .003 

.014 

2 

.22000 

.272 

.01001 

.012 

.000  .000 

.000 

0 

0  INTERROGATE  LABOR  STANDARDS.  IlffUT 


^^D  NROP  NR 

^  ~X— > 

2j^.-/890123456  ELSE  PUT  IN  END 


2/  3/39 


RCC  EARNED  HO^RS  FOR  HNPRC.  OCT  68  THRU 


PRO^ 

K  NOA 

1  17  MIA 

2  16837A 

3  17M2A 

4  1«S36A 

5  74805A 

6  J5466A 

7  90t0IA 

8  1T5&5A 

9  1601SA 

10  74527A 

11  001846 

12  69I24A 

13  S93S4A 

14  74524A 

15  6959SA 
18  001286 
17  17S75A 
19  180194 
19  17357A 
go  I7S76A 

21  2S737A 

22  19844A 

23  82927A 

24  74892A 

25  S9855A 

26  17478A 

27  172I9A 

28  17451A 

29  28176A 

30  17327A 
If  151394 

32  173544 

33  1548SA 

34  745214 

35  263384 

36  173484 

37  176314 

38  175774 

39  174024 

40  63822A 

41  17347A 

42  175764 

43  26642A 

44  19937A 

45  H3009K 

46  n7£02K 

47  19936A 

48  261834 

49  H6276K 


1620001398474 

1 620001 099287 

162COO1390473 

1620001099288 

1 0050005867S3 

1630004927144 

1630011826287 

1620010204973 

1620009465066 

1620004427877 

0OOF0OO4E 

1095011003892 

1820010597842  > 

1820002466005  •. 

1630012866043 

00RF0004C 

1620010054191 

1820010246844 

1620007419178 

1620010054192 

1620011951141 

1620008981203 

1630011128400 

162000179M25 

1620006052768 

1620002990278 

1620006793440 

1620006518281 

1005008586885 

1620009118301 

1630009009739 

1620005459439 

1630004463778 

1620001677445 

1620011671000 

1620007117771 

1620010159859 

1620010054193 

1620010627002  : 

1005008953726  . 

1620007099371  :< 

1 6800 100541 94 

1620012026349  ' 

1620010816339 

145001 0618477A6 

3l20012697a56LE 

16200106560:9  ; 

1630011375742  , 

1620018352270  , 


NOUN 

B52H-AFT 

STRUTF4C 

BS2M-FUD 

STRUTF4C 

GUN  N6IA 

KC-t35  fl 

WHEEL 

STRUT 

TRUCK  AY 

BRACE  OR 

AIRCRAFT 

HAU>120A 

Kt-135  N 

BOCIE  8 

HL  WHEEL 

AIRCRAFT 

CSHLGRHA 

STRUT  F4 

BRACE 

C5NL8LHA 

NLGSTRUT 

STRUT  AY 

UHL  Cl  41 

BOCIE  Bfl 

eSEPLATE 

T38-NLC 

TRUNNION 

TRUNNION 

N16R1FLE 

TRUNNION 

UHEEL  52 

STRUT  NL 

UHL  F4 

NLC 

N'LH-KU 
S  STRUT 
OR-BR4CE 
CSN6LLHF 
F1S->NL8 
HI 68  CUN 
8  STRUT 
CSNLCRHF 
STRUT  A8 
STRUT  AY 


At  O^ni.6 
Ft5  UHL 


RCC 

DPEH 

1229  1 0 
1093  68 

1002.43 

910.43 

853.12 
744.04 
659.72 

604.95 
583.06 
581 .33 

576.70 

528.71 
504.93 

482.43 
450.00 
447.80 

405.96 

399.97 

393.13 
373.88 
365.65 
363.35 
353  56 

325.97 
307.12 
305. 1 0 
£96.28 
890.52 

282.72 
268.74 
267.41 
256 . 63 

244 . 84 
243 . 02 
831  81 
230.01 
225.58 
223.82 
£19.85 
2)8.24 
199.40 

197.87 
193.79 

187.84 
174.60 

173.85 
162.05 

161.87 
157.50 


PACE  I 


'  RCC  CJHN  X 
CPEH  X  EARNED  HR 


0.0400 
0.0356 
0 . 0326 
0.0296 
0 . 0278 
0.0242 
0.0215 
0.0197 
0 . 01  90 
0.0189 
0.0188 
0.0172 
0.0164 
0.0157 
0.0146 
0.0146 
0.0132 
0.0130 
0.0120 
0.0122 
0.0119 
0.0118 
0.0115 
0.0106 
0.0100 
0.0099 
0.0096 
0.0095 
0.0092 
0.0087 
0.0067 
0.0064 
0.0060 
0.0079 
0 . 0075 
0.0075 
0.0073 
0.0073 
0 . 0072 
0.0071 
0.0065 
0.0064 
0.0063 
0.0061 
0 . 0057 
0.0056 
0.0053 
0.0053 
0.G051 


0 . 0400 
9 . 0756 
9.1082 
0.1378 
0.1656 
0  1898 
0.2113 
0.231 9 
0.2500 
0.2689 
0.2877 
0.3049 
0.3213 
0.3379 
0.3516 
0.3662 
0.3794 
0.3924 
0.4952 
0.4174 
0.4293 
0.4411 
0  4526 
0.4632 
0  4732 
0.4631 
0 . 4927 
0.5022 
0.5114 
0.5201 
0.5280 
0.5372 
0.5452 
0.5531 
0.5606 
0.5681 
0.5754 
0.5627 
0.5699 
0.5970 
0.6035 
0.6099 
0.6162 
0.6223 
0.6260 
0 . 6336 
0.6369 
0.6442 
0.6493 


51  H9662K  3120P8S5926'>03  : 


tSI .76  0.0049  0.6592 


2/  3/89 


PA«E 


2 


RCC  EARNED  HOURS  FOR  HNPRC...OCT  86  THRU  JAN  89 


PROD 

RCC 

RCC 

CUHN  X 

NO. 

NOUN 

DP  EH 

OPEH  Z 

EARNED  HR 

ss 

26337A 

1620011670999 

151 .45 

0.0049 

0.6641 

53 

17S45A 

1620006525472 

BRACE  AS 

150.50 

0.0049 

0.6696 

5-^ 

16214A 

1620011252217 

POWER  UT 

145  38 

0.0047 

0.6737 

55 

42626A 

1620007158562 

B52-RM.T 

144.44 

0.0047 

0.6784 

56 

17S68A 

1620000071783 

fS-TRUNN 

•142.45 

0. 0045 

0.6836 

57 

261 1 1  A 

1620012007131 

16P1ST0N 

134.68 

0. 0044 

0 . 6874 

58 

17313A 

1620006518222 

TRUNNION 

133.93 

0.0044 

0.6918 

59 

19588A 

1630010585912 

UHL  FISH 

132.36 

0.0043 

0.6961 

60 

6381 9A 

1005010595785 

N61A1 

128.96 

0.0042 

0.7003 

61 

16264A 

1620006706602 

COLLAR 

126.00 

0.0041 

0.7044 

62 

T4516A 

1620001791083 

BRACE  DR 

123.74 

0.0040 

0.7084 

63 

I6297A 

162001 0374639 

CH3-NL8 

123.44 

0.0040 

0.7124 

64 

153S9A 

1630000139129  , 

UlIL  C13S 

118.99 

0.0039 

0.7163 

65 

1 5 1 62A 

1630002692622  i. 

KC135BRK 

117.80 

0.0038 

0.7201 

66 

63393A 

1 095010617748 

NB-3ARAC 

114.24 

0.0037 

0 . 7238 

67 

69828A 

1620005676803 

BT  VALVE 

113.75 

0.0037 

0.7275 

68 

98929A 

16500021 93602LE 

eUNCCE 

112  00 

0.0036 

0.731 1 

69 

H605SK 

53f5007S75d90LE 

104.54 

0.0034 

0 . 7345 

70 

62963A 

1680004051 Q42US 

SEAT 

108.33 

0.0033 

0.7378 

71 

62964A 

1 6800041 8278SU8 

SEAT 

102.33 

0,0033 

0.7411 

72 

001298 

0OOP0OO46 

AIRCRAFT 

101.50 

0.0033 

0.7444 

73 

17567A 

1620010381912 

KC-13S  N 

101 .05 

0.0033 

0.7477 

74 

15866A 

162001103774? 

STRUT 

100.81 

0.0033 

0.7510 

75 

Tt302A 

9999POV10A 

100.00 

0 . 0033 

0.7543 

76 

69549A 

1620001386373 

LURSIDES 

98.04 

0.0032 

0.7575 

77 

T69i2A 

16200061 3351  £ 

97.60 

0 . 0032 

0.7607 

7d 

17474A 

1620002640744 

T38W-L/H 

96.79 

0.0032 

0.7639 

79 

t5686A 

1630005969637 

WHEEL  N 

95.76 

0.0031 

0 . 7670 

80 

T6S54A 

1680006624060 

94.30 

0.0031 

0.7701 

81 

63079A 

16800105208161.8 

REEL  AS 

93. 13 

0.0030 

0.7731 

82 

74652A 

1620001486466 

BALLSCRU 

92.31 

0.0030 

0.7761 

83 

I7396A 

1620002671046 

DAMPER 

91  .00 

0.0030 

0.7791 

84 

17407A 

1620009921498 

BOLT  AST 

89.76 

0.0029 

0.7820 

85 

72877A 

1620004325651 

NL8 

81  .73 

0.0027 

0.7847 

86 

n8586K 

1630005082994 

et  .25 

0.0026 

0 . 7873 

87 

16123A 

1620006776681 

Cl 306 ASK 

81  .06 

0.0026 

0.7899 

88 

f3S22A 

1560007883941 BF 

RINC  A88 

61.00 

0.0026 

0.7925 

89 

1 5526A 

1630002420942 

UHEEL  B 

80.88 

0.0026 

0.7951 

90 

159888 

1620009825059 

P081TNER 

77,93 

0.0025 

0.7976 

91 

68521 A 

1630010385126 

WH  0130H 

76.20 

0.0025 

0.6001* 

92 

16294A 

1620004821247 

CHa-HLC 

71 .08 

0.0023 

0.8024 

93 

13029A 

1 5600079 06a73BF 

RING  ASS 

71  .  OO 

0.0023 

0.0047 

94 

74955A 

1095009960098 

RACK 

70.68 

0.0023 

0.8070 

95 

72S98A 

1630002861879 

WHEEL  N 

69.76 

0.0023 

0 . 8093 

96 

1 6283A 

1620007856073 

6HAPT 

69  65 

0.0023 

0.8116 

97 

94332A 

1620000222923 

ACTUATOR 

68.67 

0.0022 

0.8138 

98 

74506A 

1620009322368 

BRACE  DR 

68.02 

0 . 0022 

0.8160 

99 

72879a 

1620004463776 

I1L6  OUTR 

67.75 

0.  0022 

0.8182 

2/  3/89 


PACE 


3 


PCC 


EARNED  HOljRE  FOR  KNPRC...OCT  88  THRU  JAN  89 


PROD 

RCC 

RCC 

CUHH  X 

NO. 

NOUN 

OPEN 

DPEH  X 

EARNED  HR 

103 

3557 1  A 

1620003353404 

STOP  AST 

63.27 

0.0021 

0.8267 

104 

T6295I 

1620002421514 

63.00 

0.0021 

0.8288 

1  OS 

16315A 

162001 071 0535 

F16MAXLE 

62.88 

0.0020 

0.6308 

1  06 

174t8A 

1620010135910 

SHOCK  ST 

61 .85 

0  0020 

0  8328 

1  07 

17479A 

162001 0185924 

ACTUATOR 

‘61.70 

0.0020 

0 . 6348 

1  08 

001098 

0ORF0OO4C 

AIRCRAFT 

61 .20 

0.0020 

0  8366 

109 

001196 

0OOF0OO4G 

AIRCRAFT 

61  20 

0.0020 

6 . 8380 

110 

2 5425 A 

163001 1 158736 

UHEEL 

60.52 

0.0020 

0.8408 

1 1 1 

69554A 

1620005251 156 

LUR  UN IV 

60.48 

0.002D 

0.8428 

1 12 

833t7A 

1620011627542 

OR  BRACE 

60. 14 

0.0020 

0.8448 

113 

H4292K 

312001 0S95944LE 

60.00 

0.0020 

0.8468 

114 

17664A 

162001 0700632 

STRUT 

59.76 

0.0019 

0.8487 

115 

69803A 

1620011680338  ' 

CH3-NL6 

58.12 

0.0019 

0.8506 

116 

H7I39K 

3I200)2828006LE 

56.21 

0.0018 

0 . 8524 

117 

69651  A 

1630006238911 

STRUT 

55.98 

0.0018 

0.8542 

1  Id 

69833A 

1620011031950 

STRUT 

55.48 

0.0018 

0.8560 

119 

25638A 

1005010086283 

HOUSING 

54.72 

0.0018 

0.8578 

120 

17S74A 

1620003977413 

CRK  ASSY 

54.60 

0.0018 

0.8S96 

121 

I5865A 

1620009272601 

Ct4fLKAS 

54.56 

0.0018 

0.86M 

122 

74S53A 

1620009746793 

BRACE  OR 

53.70 

0.0017 

0.8631 

123 

17476A 

1620002795839 

T30H-R/H 

53.59 

0.0017 

0.8646 

124 

H1416K 

473001 21 07834AY 

• 

49.50 

6.0016 

0.8664 

125 

17353A 

1620005459395 

STRUT  NL 

49.17 

0.0016 

0.8660 

126 

17467A 

1620006509335 

TORSION 

47.36 

0.0015 

C.8695 

127 

t6267A 

1630008521432 

F4N  UHL 

46.93 

0.0015 

0.871 0 

128 

1 57S7A 

1630009141329 

UHt  Cl  30 

45  60 

0.0015 

0.8725 

129 

7 4552 A 

1620009270298 

PIVOT  P 

44.84 

0.0015 

0.8740 

130 

T5046J 

1 560008561 386BF 

44.40 

0. 0014 

0.8754 

131 

1 5523A 

1630001576723 

UHL  Fill 

44.03 

0.0014 

0 . 6768 

138 

61427A 

6720010447789 

NIRR  ASY 

44.00 

0.0014 

0 . 8782 

133 

14907A 

1 680001 598730Ya 

THROTTLE 

43.20 

0.0014 

0.8796 

134 

T68S0A 

1620001157419 

43.09 

0.0014 

0.8810 

13S 

17663A 

1620010668946 

STRUT 

42.16 

0.0014 

0.8824 

136 

t5746A 

1630000816687 

UHL-Ct41 

42.03 

0.0014 

0.8838 

137 

1 7546A 

1620001405241 

FS-LM-DB 

41  .66 

0.0014 

0.8852 

138 

1 6743A 

1620002041208 

BELLCRNK 

40.82 

0.0013 

0.6865 

139 

001 188 

O0OFO0O4E 

AIRCRAFT 

40.80 

0.0013 

0.8878 

140 

259 ISA 

1680010141934 

RHSTRUT 

40.12 

0.0013 

0.8891 

141 

15828A 

1630010389239 

UHL  F16M 

39.83 

0. 0013 

0.8904 

142 

1752 7 A 

1620010063237 

A7-rtLC 

39.82 

0.0013 

0.8917 

143 

16334A 

1620010710537 

F16NAXLE 

39.30 

0.0013 

0.8930 

144 

18076A 

3040001  OMOeSLE 

ROD  ASSY 

38.10 

0.0012 

0.8942 

145 

16?46A 

1630007300126 

F4N  UHL 

37.43 

0.0012 

0.8954 

146 

150S4A 

1630000585242 

KCI35BRK 

37.20 

0.0012 

0.8966 

147 

001418 

OOOVOOtOA 

AIRCRAFT 

36.60 

0.0012 

0.8970 

148 

t4539A 

15600091 16682BF 

8TBLRF4E 

36.00 

0.0012 

0.8990 

149 

17S9SA 

1680008372427 

A7-MLC 

35.82 

0.0012 

0.9002 

ISO 

69136A 

1 020009872600 

LINK  ASY 

15.52 

0.0018 

0.9014 

151 

N55f4K 

31  200051  Of  857i.E 

34.00 

0.0011 

0.9025 

tK9 

«  dA  fyAMACamiA 

IIAJA 

-A — 

- ft — - 

153 

72863A 

1620001790438 

XUIHD  CL 

32.98 

•  «  W  W  1 

0.0011 

0.9047 
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FACE 
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RCC 

EARNED  HOURS  FOR  NNPRC...OCT 

68  THRU 

JAN  89 

PROD 

RCC 

RCC 

CUNM  X 

NO 

NOUN 

OPEN 

OPCH  % 

EARNED  HR 

T54 

T4798A 

1680004853758 

38  55 

0.0011 

0.9058 

155 

1548tA 

1630004534893 

UHL  Cl  41 

32.26 

0.0011 

0.9069 

156 

78858A 

1680003839898 

CVLINOER 

38  18 

0.0010 

0  9079 

157 

Tt434A 

9999F00OVO010A 

38.00 

0.  0010 

0.9089 

158 

T7686A 

1  6P0008A1  06;^F 

•  INK  ASY 

•  31 .75 

0 .  C01  c 

0.9C99 

159 

f73l4A 

1680003069948 

S  STRUT 

31  .57 

0.0010 

0.9109 

160 

1731SA 

1680003069943 

S  STRUT 

31 .57 

0.0010 

0.9119 

161 

7857 1  A 

1 680009101899 

ACTUATOR 

30  30 

0.0010 

0.9f29 

162 

78845A 

1620001 157413 

CYLINDER 

30.18 

0.0010 

0.9139 

163 

74561  A 

♦620001357877 

A7-NLG 

29.17 

0.0009 

0  9148 

164 

151S1A 

163000981  0815 

C141  BRK 

88.50 

0.0009 

0.9157 

165 

H6987K 

I560005188799BF 

87.90 

0.0009 

0.9166 

166 

17324A 

1680003008861  . 

SHOCK  ST 

27.42 

0.0009 

0.9175 

167 

74909A 

1095001419388  > 

RACK  ASY 

87.80 

0. 0009 

0. 9194 

168 

861 09A 

1620018348655 

F168RACE 

86.83 

0.0009 

0.9193 

169 

19841A 

1680001839478 

DAMPER 

26.47 

O.OOD9 

0.9808 

170 

17547A 

1680001405248 

FS-RH-OB 

86.85 

0.0009 

0.981 t 

171 

H7527K 

5975P878960F 

85.00 

0.0008 

0.9819 

i7a 

N4250K 

84.50 

0.0008 

0 . 9827 

<73 

96788A 

1630006810657 

BHIELO 

84.15 

0.0008 

0.9835 

174 

15941A 

6760010938628 

HIRROR 

84.00 

0.0008 

0  9843 

175 

89S44A 

6720010480678 

MIRROR  4 

£4.00 

0.0008 

0.9251 

176 

T6674L 

144001073844618 

84.00 

0.0008 

0,9859 

177 

17687A 

1680010805925 

INNER  CL 

83.61 

0.0008 

0.9867 

179 

T7601 I 

1620000071783 

83.58 

0.0008 

0 . 9275 

179 

69686A 

1680005051184 

STRUT  AY 

83.19 

0.0008 

0 . 9883 

led 

17757A 

473000758671  ICE 

BOLT 

83.18 

0.0008 

0.9891 

181 

72864A 

1680008307141 

PITCH  PO 

83.00 

0.0007 

0 . 9898 

192 

687a5A 

1630010830445 

F15ABBRK 

88.53 

0.0007 

0.9305 

183 

HIS90K 

1S600084686385F 

88.50 

0.0007 

0.9318 

184 

19839A 

1680007391746 

OAHPER 

88.45 

0.0007 

0.9319 

185 

74958A 

1095004538407 

RACK 

88.38 

0.0007 

0.9386 

186 

69551A 

1680003189664 

LINKA88Y 

88.04 

0.0007 

0.9333 

♦  87 

1 7668A 

168001 0668945 

STRUT-HC 

21.76 

0.0007 

0.9340 

188 

63711 A 

1680000854773 

B58-0RAC 

81.63 

0.0007 

0 . 9347 

189 

745IBA 

1680001791087 

BRACE  OR 

81 .58 

0.0007 

0.9354 

190 

93236A 

1680001058930 

ACTUATOR 

81 .84 

0.0007 

0.9361 

191 

4557eA 

163001 1392898 

UHEEL  ML 

81.00 

0.0007 

0  9368 

198 

84378A 

1680008848889 

LINK  R8Y 

80.51 

0.0007 

0 . 9375 

193 

15641  A 

1630008769849 

F4  HSC 

80.43 

0.0007 

0.9388 

194 

001818 

00OFO0O4O 

AIRCRAFT 

80.40 

0.0007 

0.9389 

195 

n5844K 

156f»«Oe88885QBF 

80.00 

0.0007 

0.9396 

196 

H7490K 

536591879001 8UF 

80.00 

0.0007 

0.9403 

197 

H7498K 

536501879001  7IIF 

80.00 

0.0007 

0.9410 

198 

H7493K 

536501 8790083Uf 

80.00 

0.0007 

0.9417 

199 

N749!»K 

53650 18790088IIF 

80.00 

0.0007 

0.9484 

800 

M7496K 

80.00 

0.0007 

0.9431 

801 

H7498K 

80.00 

0.0007 

0.9438 

_ 

-N7489K 

FO  fla 

a  6*47 

A  444C 

803 

H7508K 

536501 879347SUF 

80.00 

0.0007 

0.9458 

804 

n7S03K 

80.00 

0.0007 

0.9459 
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RCC  EARNEO  HOURS  FOR  MNPRC.  .OCT  68  THRU  JAM  86 


PROD 

RCC 

RCC 

CUMH  X 

NO  . 

NOUN 

OPEN 

OPEN  X 

EARNEO  HR 

SOS 

I17504K 

53S5012793474UF 

20. 00 

0.0007 

0.9466 

206 

M787IK 

1450NO029644GAH 

20.00 

0.0007 

0.9473 

207 

26S26A 

1005006743915 

ORun 

19.52 

0.0006 

0.9479 

£08 

T5305A 

1620010888102 

19.52 

0.0006 

0.9485 

209 

97709A 

1620006986015 

CYC 

19.46 

0.0006 

0.9491 

2!0 

H64e6K 

1 095004760051 

18.27 

0.0006 

0.9497 

21  1 

H6488K 

1095004760037 

18.27 

0.0006 

0.9503 

£t£ 

ri6604K 

1650003017883 

18.00 

0.0006 

0.9509 

213 

H8168K 

18.00 

0.0006 

0.9515 

£14 

H5224K 

1560N0028868CBF 

17.80 

0.0006 

0.9521 

215 

62956A 

142701 1 043O128B 

etc  UNIT 

17.52 

0.0006 

0.9527 

216 

74S28A 

1620004719659 

0/8  TRUN 

17.52 

0.0006 

0.9533 

217 

26108A 

1620011627518  * 

F-16  NLG 

17.48 

0.0006 

0-9539 

218 

74895A 

1005009988912  • 

FEEDER 

17.36 

0.0006 

0.9545 

219 

19838A 

1620001 177326 

OAHPER 

16.95 

0.0006 

0.9551 

220 

25874A 

1630011996430 

Ff6  BRK 

16.53 

0.0005 

8  9556 

221 

24373A 

1620008302609 

LINK/ ATT 

16.26 

0.0005 

8.9561 

22S 

T4404N 

1430N0026070G8H 

16.00 

0.0005 

0.9566 

223 

62922A 

1630010506139 

UHL  Ct41 

15.72 

0.0005 

0.957) 

224 

t5348A 

1630008430965 

UHLF1 1 t 

15.60 

0.0005 

8 . 9576 

225 

60420A 

1620010714803 

TEN  STRU 

15.43 

0.0005 

0.9581 

226 

T6667A 

1620007197427 

• 

15.36 

0.0005 

0.9586 

227 

97659A 

1620006986014 

CYLINDER 

15.17 

0.0005 

0.9591 

228 

42625A 

1620007158561 

STRUT 

15.07 

0.0005 

0.9596 

229 

72S32A 

1620000018416 

STR  ACT 

14.55 

0.0005 

0.9601 

230 

66776A 

1005006741425 

HI  GUN 

13.80 

0.0004 

0.9605 

231 

162718 

1 650004558 129LE 

HAN7FOLO 

13.53 

8.0004 

8.9609 

232 

179218 

1005018446174 

IMUHA88Y 

13.50 

8.0004 

0.9613 

233 

H5934K 

156001 2091 468UF 

13.50 

0.0004 

8.9617 

234 

68878A 

162001 1009806 

STRUT  HG 

13.39 

8.0004 

0.9621 

235 

69761A 

] 620084427875 

XUINO  CL 

13.16 

8.0084 

0.9625 

236 

T7546A 

1620001405240 

13.16 

8.0084 

0.9629 

237 

26492A 

1005005287684 

HANOOFF 

13.02 

0.0084 

0.9633 

238 

14781 A 

156 000856 1386BF 

HKPNT  F4 

IS. 71 

0.0804 

0.9637 

239 

93582A 

6760004833094 

MAGAZINE 

12.60 

0.0004 

0.9641 

240 

150688 

1630007776698 

852  BRK 

12.48 

0.0004 

0.9645 

241 

74941A 

1095004767948 

RACK  ASY 

12.40 

0.0004 

0.9649 

242 

144438 

16eOOQ7029382L8 

TIMER 

18.30 

0.0004 

0.9653 

243 

77261 A 

1620007330993 

CAN 

12.16 

0.0004 

0.9657 

244 

745718 

1620009317355 

TORO  ARM 

12.04 

8.0004 

0.9661 

245 

34)298 

6720010688350 

NIRROR  1 

12.00 

8.0084 

0.9665 

246 

158628 

1620010710538 

FI 6PA88Y 

11.85 

0.0084 

0.9669 

247 

936728 

6605009497835 

OSOU 

11.76 

8.8884 

0.9673 

248 

261 108 

1620012005320 

Fispisro 

1 1  .50 

0.8884 

0.9677 

249 

HS566K 

11.43 

0.0884 

0.9681 

250 

745758 

1620009299692 

P-N  3661 

1 1  .40 

0.8804 

8 . 9685 

25t 

H7619K 

3120P879S96F 

1  1  .25 

0.8804 

8 . 9689 

252 

f17620K 

3t80P079593F 

11.25 

0.4804 

8 . 9693 

^3- 

1 66778 

■  1  1  M  III  1  II  M  M 

ST8UT  AY 

> T >  1 1 F  ■ 

8.9697 

254 

H6710K 

S330N002581268H 

11.82 

0.8004 

0.9701 

255 

431918 

M400 10841 61 88B 

LAUNCHER 

11.16 

0.0004 

8.9705 

■ 

2/ 
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FACE  6 

RCC 

EARNED  HOURS  FOR  NNFRC . . .OCT 

88  THRU 

JAN  89 

# 

PROO 

RCC 

RCC 

CUHN  X 

NO  . 

NOUN 

OPEN 

DPEH  X 

EARNED  HR 

2S6 

74551A 

1620008670810 

SHAFT  AS 

11.16 

0. 0404 

0.9709 

257 

68736A 

1 44001 1093£S8Je 

HRD 

11  .  ID 

0 . 0404 

4.9713 

258 

345Q7A 

1S300054042S3 

FI  00  BRK 

t0.4( 

0. 4403 

0.9716 

259 

69887A 

1620007057261 

B52-RH--T 

10  29 

0.0403 

0. 9719 

260 

M7505K 

33650t279C0iaUF 

10.29 

0.0003 

0.9722 

261 

M75t8K 

53650f2790083UP 

10.29 

0.0043 

0.9725 

- 

262 

M751 IK 

536501 27900 17UF 

10.28 

0.0403 

0. 9728 

263 

15752A 

1630010627046 

A10  BRK 

10.26 

4.0403 

4.9731 

264 

M7522K 

53650 f2793476UF 

10.20 

4.0403 

4.9734 

265 

2591 7A 

1620010141983 

LKSTRUT 

10  1? 

0.0003 

«. 

266 

H9775K 

5315004347447LE 

10.10 

0.0003 

0.9740 

267 

H7519K 

536S012793473WF 

10.06 

0. 0403 

0.9743 

-■ 

268 

H7516K 

5365 01 2790 02 1UF 

10.00 

0.0003 

0.9746 

269 

H7S21K 

536S0t2793475(IF 

1  8.  00 

0.0003 

0.9749 

270 

H7524K 

53650t£793474UF 

10.00 

0.0003 

0.9752 

271 

K9195K 

53060082491 17 

10.06 

0.0003 

0.9755 

272 

69S73A 

1620006238913 

TORO  ST 

9.97 

0.0003 

0.9758 

273 

68965A 

6760010447792 

SPIN  HOT 

9.92 

0.0003 

0.9761 

274 

748516 

1005007265650 

CUN 

9.92 

0  0003 

0.9764 

275 

15053A 

1630000528403 

BRAKEASS 

9.88 

0.0003 

0.9767 

276 

179646 

1630010716112 

FIS  Nil 

9.88 

0.0003 

0.9770 

277 

T7040Q 

l56000788632t8F 

• 

9.86 

0.0003 

0.9773 

• 

278 

157286 

1630009376604 

HOUSINC 

9.69 

0 . 0003 

4.9776 

279 

69103A 

1620010972960 

LH  CONTR 

9.66 

0.0003 

0.9779 

280 

W7565K 

5365P32-41 126-3 

9.00 

0.0003 

0.9782 

201 

69104A 

1620010976091 

RH  CONTR 

8.74 

0.0003 

0.9785 

282 

15753A 

1630010098474 

UHL  E3AH 

8.67 

0.0003 

0.9788 

233 

HseotK 

1560011990571BF 

8.64 

0.0003 

0.9791 

284 

15361A 

1630800542557 

UHLBS2 

6.56 

0.0003 

0.9794 

285 

22420A 

1630008329087 

WHEEL  HG 

8.40 

0.0003 

0.9797 

i0 

286 

»9408K 

8.25 

0.0003 

0.9800 

287 

H9409K 

3120012146745 

8.25 

0.0003 

0.9803 

288 

26S78A 

1620N09S3797C 

ORG  BRAC 

8.07 

0.0403 

0.9806 

289 

78048A 

1620009438754 

BRACE 

e.  07 

0.0003 

0.9809 

290 

633266 

1005008431167 

FEEOUNIT 

8.06 

0.0003 

0.9812 

291 

74S35A 

1620008699889 

BRACE  OR 

7.96 

0.0003 

4.9815 

292 

16582A 

1620019715592 

F-I4TARH 

7.81 

0.0003 

0  9818 

293 

T6301A 

1620002421519 

7.50 

0.0002 

0.9824 

294 

N0124K 

1560ND02423388F 

7.20 

0.0002 

0.9822 

295 

T9439A 

1620009872517 

7.20 

0.0002 

0.9024 

296 

697TSA 

5315005006e01LE 

ROOT  PIN 

7.18 

0.0002 

0.9826 

297 

34456A 

1620000922837 

ORG  LINK 

6.90 

0.0002 

0.9828 

298 

69658A 

1428010389101 

STRUT  RN 

6.81 

0.0002 

0.9830 

299 

1 6288A 

1420009248927 

YORE 

6.75 

8.0002 

0.9832 

300 

H0002K 

1 54 OF 14P 194-47 

6.75 

0.0002 

0.9834 

301 

H8005K 

1 S4 OF f4P1 94-241 

6.75 

8.0002 

0.9836 

302 

1 6787A 

1420411249137 

F-14TARH 

6.72 

0.0002 

0.9638 

303 

15327A 

14300082S4794 

BRKC130 

6.45 

0.0002 

0.9840 

■r%r<T  TT  W.MI 

_A2 _ JUOi _ 

_ 4  ..AS 

305 

M991A 

3040081 446783LE 

LINK  CON 

4.68 

0.0002 

0 . 9844 

306 

63153A 

1005018429820 

•  ***  .« 

GUN6UUSF 

6.80 

0.0008 

0.9846 
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RCC 

EARNED  HOURS  FOR  MWPRC  . .OCT 

88  THRU 

JAN  89 

( 

PROD 

RCC 

RCC 

CUMM  X 

NO  . 

NOUN 

DPEH 

DPEH  % 

EARNED  HR 

307 

I9314A 

1620010710966 

F16COLAR 

6.10 

0. 0002 

0.9848 

308 

T1057H 

160001 1009660 

6. 00 

0.0002 

0.9859 

309 

T&7791 

1620000563339 

6.00 

0.  0002 

9. 9852 

.• 

310 

624064 

1 095004767947 

RACK  NAU 

5  94 

0. 0002 

9.9854 

3M 

M763aK 

5.83 

0  0002 

9.9856 

312 

16317A 

145001 1005926AH 

ELV  y  C 

5.76 

0.0002 

9.9053 

313 

87051H 

1005010086233 

HOUSING 

5.76 

0.0002 

9.9069 

3M 

M61  MK 

1430ND027a97SBF 

5.70 

0.0002 

9.9862 

315 

69088A 

1005010502735 

EX17UNI7 

5.58 

0. 0002 

0.9864 

316 

69794A 

1 630011414695 

FI  5  UHL 

5.32 

9.0002 

0.9866 

317 

1 751 7A 

1620003486485 

TUBE 

5  22 

9.0002 

0.9863 

318 

tS295A 

1630000827955 

Fill  BRK 

5.13 

0.0002 

9.9870 

319 

16298A 

1630010659469 

FISCDHSC 

5.  13 

0.0002 

0.9872 

320 

57174A 

1440001727419AH 

R07ARY  I 

5.00 

0.0002 

0.9874 

321 

74857A 

1005007755570 

ADAPTER 

4.96 

9.0002 

0.9876 

322 

15387A 

1630005557523 

T3d  BRK 

4.94 

0.0002 

0.9878 

323 

n8840K 

1430000f33077AH 

4.86 

0.0002 

0.9880 

324 

62902A 

1620000313537 

CYLINDER 

4.85 

0.0902 

0.9882 

325 

42076A 

1005008953722 

HOUSING 

4.00 

0.0902 

0 . 9804 

326 

94829A 

1620004023387 

ACTUATOR 

4.80 

0.9992 

0.9886 

% 

327 

T9564A 

1620008840372 

4.  78 

0.0092 

0.9880 

328 

1 9047A 

1630010597069 

FI 5COBRK 

4.74 

0.0002 

0.9890 

329 

1SS34A 

1620010710536 

F-1S  PIN 

4.71 

0.0002 

0.9892 

330 

26597A 

1620012546600 

TORQUEAH 

4.68 

0.0002 

0.9894 

4 

331 

15GS1A 

1630005582584 

UHEEL  AS 

4.56 

0.0001 

0.9895 

332 

00167G 

0QOF0016C 

AIRCRAFT 

4.50 

0.0001 

0.9996 

33^ 

M7I71K 

I420N00301756AH 

4.50 

0.0001 

0.9897 

334 

f17172K 

f420ND0301766AH 

4.50 

0.0001 

0.9898 

335 

W7173K 

1420N0030177CAH 

4  50 

0.0001 

0.9B99 

336 

«7f74K 

t420ND0301788AH 

4.50 

0.0001 

0.9900 

337 

T7163A 

1620001753939 

4.50 

0.0001 

0.9901 

330 

n6275K 

3940003556251 BF 

4.48 

0.0001 

0.9902 

339 

H3d93K 

1560P733002>003 

4.44 

0. 0001 

0.9903 

0 

340 

17494A 

4620003084145 

F15N-OUT 

4.43 

0.0001 

0.9904 

341 

232d4A 

1005005891271 

H-14  RIF 

4.34 

0.0001 

0.9905 

342 

74802A 

1005000431167 

ENTRANCE 

4.34 

0.0001 

0.9906 

P 

343 

7481 7A 

1 005002213325 

FEEDER  A 

4  34 

0.0001 

0.9907 

.  344 

52448A 

6720010678701 

HIRR  SPN 

4.00 

0.0001 

0.9908 

345 

Tf209A 

OO0FO004E 

• 

4.  00 

0.0001 

0.9909 

/ 

346 

T7043A 

1620005343898 

3.76 

0.0001 

0.9910 

347 

T72630 

3.75 

0.0001 

0.9911 

348 

690984 

1620003654001 

BALLSCRU 

3.72 

0.0001 

0.9912 

* 

349 

926794 

6605009159319 

RECON  AO 

3.72 

0.0001 

0.9913 

350 

1 52484 

1630009000745 

UHL  FI  00 

3.60 

0.0001 

0.9914 

351 

962744 

1650001 68S965eF 

TURBINE 

3.52 

0.0001 

0  4415 

% 

352 

693854 

1620004107094 

ROD  CYL 

3.38 

0.0001 

0.9916 

353 

H9357K 

3.30 

0.0001 

0.9917 

354 

2S369A 

462001 05696S6 

F-t6  CYL 

3.18 

0.0001 

0.9918 

# 

355 

H6S&5K 

5306II400268726AH 

3.04 

O.OOOf 

0.9919 

— 35«- 

WTOptK 

S340008T0374IAW 

j  .  vO 

0 .  wOO  1 

O.  7Vlftf 

357 

Tt06SH 

1680011089660 

3.00 

0.0001 

0.9921 

• 

2/  3/89 
• 

PAGE  8 

( 

RCC 

EARNED  HOURS  FOR  HNPRC...OCT 

68  THRU 

JAN  89 

PROD 

RCC 

RCC 

CUHH  7. 

NO. 

NOUN 

DPEH 

DPEH  3 

EARNED  HR 

3S8 

Tf 066H 

1680011089660 

3.08 

0.0001 

0 . 9922 

359 

T59438 

6760P1264~898 

3.08 

0.0001 

0.9921 

360 

195578 

168001 0530071LS 

INE  REEL 

2.97 

0.0001 

0. 9924 

361 

M3895K 

1S60P540109-017 

2  96 

0  .  0001 

0.9925 

362 

M3S96K 

1560P5401 09-019 

2  96 

0  0001 

0. 9926 

363 

S95964 

1450801142786AK 

YOKE  AY 

2.88 

8. 0081 

0.9927 

364 

69548A 

1620007659187 

CENT.CYL 

2.87 

0.0001 

0.992B 

365 

6955SA 

1620006!'f2351 

UPUNZVLH 

2.80 

8.0001 

0.9929 

366 

M535SK 

2.70 

0. 0001 

0.9936 

367 

26579A 

t620N00520836 

DRG  BRA€ 

2.69 

0.0081 

0.9931 

368 

692e8A 

1620009438753 

BRACE 

2.69 

8.0001 

0.9932 

369 

15438A 

1630005802857 

T-29  BRK 

2.66 

0.0001 

0. 9933 

370 

16&23A 

1620011146869  ' 

Ci41T. A. 

2.64 

0. 0001 

0.9934 

37t 

15302A 

1630009414191 

UHUFI 11 

2.61 

0.0001 

0.9935 

372 

H5789K 

531 ON002961 OCAH 

2.52 

0.0001 

0.9936 

373 

T6944) 

1620007729657 

2.52 

0.8801 

0.9937 

374 

00162C 

OO0FO8t6A 

AIRCRAFT 

2.50 

0.0001 

0.9938 

375 

26679A 

1325080099597 

NXU  AFG 

2.50 

0.0001 

0.9939 

• 

376 

t14969K 

156001 1136448BF 

2.50 

O.OOOf 

0.9940 

377 

158198 

1095089118407 

BREECH 

2.48 

0. 0001 

0.9941 

378 

74887A 

1 005809365371 

ADAPTER 

2.48 

0.0001 

0.9942 

379 

18182A 

1620009224173 

TUBE 

2.34 

0. 0001 

0.9943 

380 

19266A 

1630810098475 

ESA  BRK 

2.28 

0.0001 

0.9944 

381 

M4841K 

1 450000056722AK 

2.25 

0.0001 

0.9945 

382 

M9354K 

1620010594518 

2.25 

8.0001 

0.9946 

383 

N6769K 

1560001 377637BF 

2.16 

8.0081 

0.9947 

384 

69625A 

1620004100874 

CYLINDER 

2. 04 

0.8881 

0.9948 

385 

00169C 

000F0016O 

AIRCRAFT 

2.00 

0.0081 

0.9949 

386 

t6228A 

1325004918006 

AIR  FOIL 

8.00 

8.8081 

0.9950 

387 

n3928K 

1560P16F194-95 

2.00 

0.0801 

0.9951 

388 

H61 18K 

1 430N0028568CAH 

2.88 

0.0001 

0.9952 

389 

H97SSK 

1560ND029964GUF 

2.08 

0.0001 

0.9953 

390 

ri9761K 

156QMD030498GMF 

2.88 

0.0001 

0.9954 

391 

T1864H 

1680011089660 

2  80 

0.0801 

0  99SS 

392 

T4047J 

2.00 

0.0001 

0.9956 

393 

T4521Q 

1628001877445 

2.00 

0. 0001 

0.99S7 

394 

74709A 

1630004649167 

C5  H6G 

1.90 

8.0081 

0.9958 

395 

18395A 

1005004197188 

BODY  ROT 

1  .86 

9.0081 

0.9959 

396 

19899A 

100500S703715 

COVER  ' 

1 .86 

0.0801 

0.9960 

397 

69577A 

1620009763391 

BRACE  AY 

1 .81 

0.8001 

0.9961 

398 

69578A 

162801 1431 155 

STRUT  AY 

1 .78 

0.8801 

0.9962 

399 

7452SA 

531 50829525 121.E 

ROOT  PIN 

1  .78 

0.0801 

0.9963 

480 

16354A 

142701 104381  MB 

CONTROL 

1  .75 

0.8001 

0.9964 

• 

481 

H6576K 

7185F857718F 

1  .75 

0.8001 

0.9965 

482 

I5698A 

1630018414578 

C5A  BRKE  . 

1.71 

0.8001 

8.9966 

483 

69568A 

1620089535572 

VALVE 

1.78 

o.ooot 

8.9967 

484 

H9921K 

156801 88Sa769BF 

1 . 68 

0.0001 

8.9968 

485 

n4170K 

tS60P877538F 

f  .  60 

f .  0001 

8.9969 

AAS,  infcattK _ 

A  AMAI 

A  4470 

407 
4  08 

H7682K 

74S65A 

1638000752003 

A7D  UHL 

1.60 

1  .52 

0.0001 

0.0008 

0.9971 

0.9971 

PACE 


9 


a/  3/99 


(§ 

^  RCC 

EARNCO  HOURS  FOR  HNPRC . .  OCT 

88  THRU 

JAN  89 

PROD 

RCC 

RCC 

CUHH  X 

NO 

NOUN 

DPEH 

OPEN  X 

EARNED  HR 

409 

69553A 

1620006142352 

UPUNIVRL 

1  .50 

0. OOOO 

0.9971 

410 

M3907K 

1560P878263F 

1 .50 

0.  OOOO 

0.9971 

41  1 

K6239K 

5310018766139 

1 .50 

0.0000 

0.9971 

- 

412 

T4162M 

900F0016A 

1  50 

0. 0000 

0  9971 

413 

1 9908A 

1 00501 0525273 

TURNARND 

1  43 

0. 0000 

0.9971 

414 

M3894K 

1560P731003-003 

1 .48 

0.0000 

0  9971 

415 

69707A 

1620003051S49 

BRACE 

1  42 

0.0000 

0.9971 

416 

M7169K 

1420N0030072GAH 

1  35 

0. ODOO 

0.9971 

41  7 

M7170K 

1420ND03QT746AH 

1 .35 

0  .  OOOO 

0.9971 

418 

M7175K 

1 420N00301 796AH 

1 .35 

0. OOOO 

0.9971 

419 

W7176K 

1420ND030I30GAH 

1  .35 

0. 0000 

0.9971 

420 

N9564K 

5340ND02966tGAH 

. 

1 .35 

0. OOOO 

0.9971 

421 

n9568K 

5340N0029665fiAH 

1 .35 

0.0000 

0. 9971 

422 

75223A 

14270I0158956AB 

6/C  UNIT 

1 . 32 

0.0000 

0. 9971 

423 

N3903K 

1560P21 0050>3 

1 .32 

0.0000 

0.9971 

424 

NS3e9K 

156000t37t370BF 

1.32 

0.0000 

0.9971 

425 

H3933K 

1560P16P1 94-241 

t  .25 

0.0000 

0.9971 

426 

183658 

1560009834324eF 

WING  SEC 

1 .24 

0.0000 

0,9971 

427 

I8863A 

156000t706671BF 

C  UIN6 

1.24 

0.0000 

0.9971 

428 

TS039I 

1620001947597 

t  .20 

0.0000 

0.9971 

• 

429 

I5644A 

1630001238806 

FIS  H8G 

1.14 

0.0000 

0.9971 

430 

Td586A 

1630005090317 

• 

(.14 

0.0000 

0.9971 

<31 

f!?509“ 

1  .  08 

0.0000 

0.9971 

432 

69556A 

1620005918508 

ACT  BEAN 

1 . 06 

0.0000 

0.9971 

433 

T97431 

1620010403581 

1  .  03 

0.0000 

0.9971 

434 

8e884A 

1620003051726 

F15H-ARH 

1.02 

0.0000 

0.9971 

43S 

n401 OK 

1.02 

0.0000 

0.9971 

436 

00166C 

OO0FOO16B 

AIRCRAFT 

t  .00 

0.0000 

0.9971 

437 

N0001K 

1 56 0P32-80 153-3 

1.00 

0.0000 

0.9971 

438 

n3906K 

1S60P877E46F 

1.00 

0.0000 

0.9971 

439 

n4161K 

1.00 

0.0000 

0.9971 

440 

9149  08K 

1  .00 

0.0000 

0.9971 

441 

M4925K 

3120N0029912GLE 

1.00 

0.0000 

0.9971 

«P 

442 

I16246K 

1S6OP16S1301-1 1 

1  .00 

0.0000 

0  9971 

443 

n7569K 

1 .00 

0  OOOO 

0.9971 

444 

H7826K 

1560K016569S9UF 

1  .00 

0.0000 

0.9971 

or 

445 

TS652A 

1630007947437 

1  CO 

0.0000 

0.9971 

446 

T6I 1 1  A 

162001  U07167 

1  .  00 

0.0000 

0.9971 

447 

M5974K 

5a45L879861F 

0.96 

0.0000 

0.9971 

448 

69S57A 

1620006587980 

BRAKEROD 

0.93 

0.0000 

0.9971 

449 

37055A 

1005000180845 

FEED  AST 

0.90 

0.0000 

0.9971 

4S0 

K4383K 

156001 0495906BF 

0.90 

0.0000 

0.9971 

«> 

451 

H5386K 

0.84 

0.0000 

0.9971 

452 

»1698SK 

0.84 

0.0000 

0  9971 

453 

1 5576A 

1630001473854 

F5E  BRK 

0.74 

0.0000 

0.9971 

• 

4^4 

U4  04A 

1630010149656LC 

C13S»  m 

0.74 

c.:ooo 

0.9971 

455 

I9973A 

1430010109337 

E3A  UHL 

0.74 

0.0000 

0.9971 

456 

♦1003IK 

1560P1116S6F 

0.75 

0.0000 

0.9971 

0.75 

0.0000 

0.9971 

458  P3925K  15fr0P3S-t0041-e  0.75  8.0000 

459  t13927K  t580P10S870P  0.75  8.0000 


0.0971 

0.9971 


2/  3/89 


PACE 
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«* 

RCC  EARNED  HOURS  FOR  HNPRC.  .OCT  38  THRU  JAN  89 


PROD 

RCC 

RCC 

CUMM  X 

NO  . 

NOUN 

OPEH 

DP  EH  X 

EARNED  HR 

480 

M3930X 

1580Pt09289F 

0.75 

0 . 0000 

0  4071 

461 

H78I9K 

i580K918569BBUF 

0  75 

9 . 0009 

9.9971 

482 

T7692A 

1580011578040UF 

0  75 

0. 0009 

0.9971 

483 

I9896A 

1005005585216 

ENTRUNIT 

9.74 

9. 0099 

9,9971 

484 

M7S89K 

471 0NO029559CAH 

9.72 

0. 0009 

0.9971 

485 

N4t65R 

0.68 

9. 0000 

4 .9971 

488 

26290A 

1620001058933 

T380RAC 

9  87 

0. 0009 

0.9971 

487 

n4a30K 

3120001313526 

0  68 

0  0009 

0.9971 

488 

HS329K 

471 001004882985 

C.  66 

0. OOOO 

0.9971 

489 

M5274H 

1580ND025589GBF 

0.85 

0.0900 

0.9971 

470 

N9194K 

5308002972588FG 

0.65 

0.0000 

0.9971 

471 

M3932K 

1560P16P194-67 

0.64 

0.0000 

0.9971 

472 

H6797k 

0.64 

0 . 0000 

0  9971 

473 

I987&A 

1 005010230826  . 

TRANSFER 

0.63 

0. 0009 

0-9971 

474 

H41 78K 

1560P880500F 

0.63 

0. OOOO 

0.9971 

475 

26357A 

1005003441559 

ROTORBDY 

0.62 

9.0099 

0  9971 

476 

62228A 

6760019414689 

HAGAZINE 

0  62 

9. 0009 

9  9971 

477 

90400A 

1620006099886 

LINK 

9  61 

9.0009 

9  9971 

476 

199S9A 

1620009195759 

DAMPER 

9.60 

0.0009 

0.9971 

479 

H0030l< 

f560P53>t 1965-3 

0  60 

0. 0990 

0. 9971 

480 

M3923K 

1560Pf  teSlOF 

0.60 

0. 0090 

0.9971 

48f 

M3948K 

S340P109S32F 

• 

0.60 

0  0999 

0. 9971 

482 

H9098K 

1439N0023219CBF 

0.60 

0.9900 

0.9971 

423 

1 5583A 

1639008329088 

FBIIIBRK 

0.S7 

0.0000 

6.9971 

484 

T7863I 

1639011894176 

0.57 

0.0000 

0.9971 

485 

19&81A 

1620009383574 

8-P  UNIT 

0.56 

9.0000 

9.9971 

486 

I19119K 

I540012400099BF 

9.56 

9.0099 

9.9971 

487 

n9693K 

9.56 

9  0999 

0.9971 

488 

n391 OK 

4720P113565F 

9.54 

9.0999 

0.9971 

489 

n3922K 

l560Pn28ieF 

9.54 

9.9990 

0.9971 

490 

NS937K 

471 0095700522 

0.54 

0.0900 

0.9971 

49t 

M5972K 

0.54 

0.9900 

0.9971 

492 

NeSOfK 

3120993679680BF 

0.54 

0.0000 

0.9971 

493 

n0033X 

1560P106647F 

0  52 

0.9900 

0.9971 

494 

17605A 

1629010451 024 

CYLINDER 

0.50 

0. 9000 

0.9971 

495 

56978A 

1 43900921 5077AH 

03PRINTR 

0.59 

0.0000 

0.9971 

496 

N4f9eK 

1569PS80769F 

0.59 

0.0009 

0.9971 

497 

n8526K 

156900120171 1BF 

0.50 

0.0009 

0.9971 

498 

H9707K 

4710001499148 

* 

0.69 

9. OOOO 

9.9971 

499 

t16588X 

4719919246631 

0-49 

9.0099 

0.9971 

500 

H6590K 

4719019246631 

0.49 

9.0999 

0.9971 

501 

H4523K 

156901 193B317BF 

0.48 

9.9999 

0.9971 

502 

N5799K 

0.48 

9.0990 

9.9971 

503 

N5998K 

471 901 9501 927BF 

9  48 

9.9990 

9.9971 

504 

N8MSK 

t430N0030076eBF 

9.40 

0.9909 

9.9971 

595 

n6906K 

473000SB94298BF 

9.48 

9.9990 

0.9971 

506 

N3924K 

9.45 

0.9900 

9.9971 

507 

N3931K 

1569P16P 194-67 

9.45 

0.9900 

9.997! 

S08 

ft48T  3K 

471 99081731 2 tPF 

A  AK 

n  AAnA 

509 

510 

t  ^  V  W  1 

H5599K 

N6580K 

53150041 44936BF 

9.44 

9.44 

0.9009 

0.9400 

9.9971 

4.9971 

PACE 
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1 1 


RCC 

EARNED  HOURS  FOR 

1  MNPRC. . .OCT 

88  THRU 

JAN  89 

PROD 

RCC 

RCC 

CUNH  X 

NO. 

NOUN 

DPCH 

OPEH  % 

EARNED  HR 

51  1 

W6632K 

471OOIO9047OOBF 

0.44 

0.0990 

0.9971 

512 

n6925K 

47!  0002324  M2BF 

0 . 44 

0.0900 

0.9971 

513 

M7875K 

1450N00599976AH 

0.42 

0 . OOOO 

0.9971 

514 

W9697K 

471 001 05001 SSBF 

0.42 

0.  9900 

0.9971 

515 

69321A 

1620002695025 

IP  MECUH 

'  0  40 

0  .  9900 

0.9971 

516 

rf4322K 

471 0001 T4I686 

0.  40 

0. 9000 

0.9971 

517 

M6537K 

S340005273213BF 

0  40 

0.0000 

0.9971 

518 

H6564K 

156001 0948843BF 

0.  40 

0. 9000 

0.9971 

519 

M6774K 

1560N0026767CBF 

0  40 

0, OOOO 

0  9971 

520 

K6S07K 

0.40 

0. 0000 

0.9971 

521 

M97O0K 

471001 OSOOIBSBF 

0.40 

0  .  OOOO 

0  9971 

522 

M4325K 

4710001141 666 

0  39 

0.  OOOO 

0.9971 

523 

M4774K 

- 

0  39 

0.0000 

0  9971 

524 

I14609K 

47100t09626B6BF 

0.39 

8. OOOO 

0.9971 

525 

t16396K 

6615M00304I66UF 

0.39 

0.0009 

0.9971 

526 

n6618K 

471 00041441 05BF 

0  39 

0.0009 

0.9971 

527 

M7330K 

47t0008383B36Bf 

0.39 

0.0000 

0.9971 

526 

K7891K 

471 0N0030323CBF 

0.39 

0.0009 

0.9971 

529 

rf969SK 

471001 05001 688F 

0.39 

0.0000 

0,997! 

530 

K9696t( 

47t0010500188aF 

0.39 

0.0000 

0.9971 

531 

15S7SA 

1630001398476 

UHEEL  AS 

0.38 

0.0090 

0.997! 

532 

t5822A 

1630010555056 

UHL'  Fsn 

0.38 

0.0000 

0.997! 

533 

K5644K 

156001 1 Oe90479F 

0.38 

0.00^0 

0.997! 

534 

n4632K 

47t000152083tBF 

0.35 

0.0000 

0.997! 

535 

K70t5K 

471 00041 449938F 

0.35 

0.0000 

0.997! 

536 

M7426K 

156 00039039 1&BP 

0.15 

0.0000 

0.9971 

537 

HoaeoK 

47100015381 09 

0.35 

0.0000 

0.9971 

536 

ff424CR 

I560P371437-3 

0  32 

0.0000 

0.9971 

539 

H6777K 

156000S947776BF 

0.32 

0.0000 

0.9971 

540 

H7091A 

3f40N0029844CAH 

0.32 

0.0000 

0.9971 

541 

ff74B4K 

4730HD030191CAH 

0.32 

0.0000 

0.9971 

542 

H7923K 

t560NDO29692CBF 

0.32 

0.0000 

0.9971 

543 

M9374K 

l56000342ia73BF 

0.38 

0.0000 

0.9971 

544 

M9S7SK 

0.32 

0.0000 

0.9971 

545 

K9744K 

0.32 

0.0000 

0.9971 

546 

M9771K 

I560N003060368F 

0.32 

0.0000 

0.9971 

547 

M9773K 

1560N003Q468CHF 

0.32 

0.0000 

0.9971 

546 

n9696K 

471 0001589138 

0.32 

0.0000 

0.9971 

S49 

M9S96K 

471 0001538109 

0.32 

0.0000 

0.997! 

550 

6990tA 

162001 1853806 

INSERT 

0.31 

0.0000 

0.9971 

551 

H6487K 

5340N0027414CAH 

0.31 

8.0000 

0.9971 

552 

16S04A 

6760010965035 

NACAZINE 

0.30 

0.0000 

0.9971 

553 

MS275K 

1S60N002770268F 

0.30 

0.0000 

•  9971 

554 

H602fK 

4710004213458 

0.30 

0.0000 

0.9971 

555 

H6564K 

4718001241476 

0.30 

0.0000 

0.9971 

55S 

H6607K 

471 8004144991 BF 

0.30 

0.0000 

0.9971 

557 

H6606K 

471 00041 44991  BP 

0.30 

0.0000 

0.9971 

556 

n6652K 

15600T06079448F 

0.30 

o.cooo 

0.9971 

■SS9 

ii700^K 

ft  Hfl 

8  fiftOA 

0  9971 

560 

H7014K 

47 100023841 32 BF 

0.30 

8.0088 

0.9971 

561 

H7697K 

4710MD030626CBF 

0.38 

8.0088 

0.9971 

S/  3/e9 
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PROD 

RCC 

RCC 

CUMH  X 

NO 

NOUN 

OPEN 

OPEN  % 

EARNED  HR 

56? 

H9120K 

156fOtE400000eF 

0.30 

0  0000 

0  9971 

563 

N9SeOK 

5340ND0300S06AH 

0.30 

0 . 0000 

0.9971 

564 

NoeeiK 

4710001538663 

0.30 

0  OOOO 

0 . 9971 

56? 

M939SK 

4710001538663 

0  30 

0. 0000 

0  9971 

566 

tt9e97K 

471001 0881 078BF 

0.30 

0. 0000 

0 .9971 

567 

T55T8A 

163001 1392892 

0.30 

0. 0000 

0.9971 

56S 

H3921K 

1560P16B6S30-97 

0.23 

0 . OOOO 

0.9971 

569 

H4215K 

1560P974634F 

0.2B 

0. 0000 

0. 9971 

570 

nsei OK 

4710004144985 

0.28 

0. OOOO 

0 . 9971 

571 

H6S94K 

4710001241476 

0.28 

0.0000 

0.9971 

572 

N6622K 

471 0004919276BF 

0.28 

0.0000 

0.9971 

573 

M679SK 

471 0001241880 

0.28 

0.0000 

0.9971 

574 

M7844K 

1560P105849F  . 

• 

0.28 

0  OOOO 

0.9971 

575 

H7899K 

1560P1 06134F 

0  28 

0. 0000 

0  9971 

576 

H9882K 

47100tOe82769BF 

0.28 

0. 0000 

0  9971 

ST7 

t5222A 

1630009271825 

F4  HSC 

0.27 

0.0000 

0  9971 

578 

M4I79K 

t560P879536F 

0.25 

0. OOOO 

0.9971 

579 

N4940K 

tS6OP1686307>39 

0.25 

0. 0000 

0  9971 

580 

N4963K 

0  25 

0  0000 

0  9971 

581 

H496SK 

1560Pt6B6307-40 

0.25 

6. OOOO 

0.9971 

582 

M5319K 

15600t11560868F 

0.25 

0 . 0000 

0.9971 

583 

M5633K 

1560P1 6B6530-61 

' 

0.25 

0. OOOO 

0.9971 

584 

M6762K 

t450NDQ272t2CAH 

0.25 

0.0000 

0  9971 

585 

H7523K 

1560Pt6B6530>19 

0.25 

0  .  OOOO 

0.9971 

586 

N7802K 

168001 06935a5BF 

0  25 

0.0000 

0,9971 

587 

H9574K 

0.25 

0.0000 

0,9971 

see 

N4167K 

1S60P880497F 

0.24 

0.0000 

0.9971 

589 

H4180K 

IS60P880502F 

0  £4 

0.0000 

0.9971 

590 

H4423K 

471 0001085546 

0.24 

0.0000 

0.9971 

59t 

N4522K 

156001193881767 

0.24 

0. OOOO 

0. 9971 

592 

H4635K 

471 0001520e7£BF 

0.24 

0.0000 

0  9971 

S93 

H4777K 

471 0002372978BF 

0.24 

0.0000 

0. 9971 

594 

NS03QK 

0.24 

0.0000 

0  9971 

595 

n5932K 

471 0005700522 

0.24 

0.0000 

0.9971 

596 

N5933K 

4710005700522 

0.24 

0  OOOO 

0  9971 

597 

nS935K 

4710005700522 

0.24 

0.0000 

0  9971 

598 

HS936K 

4710005700522 

0.24 

0. OOOO 

0.9971 

599 

H5980K 

4710002324208BF 

0.24 

0. OOOO 

0  9971 

600 

H5989K 

4710002324201 

0.24 

0  OOOO 

0 . 9971 

60t 

HS99tK 

4710008324208BF 

0.24 

0.0000 

0.9971 

802 

N5992K 

4710802324201 

0  24 

0.0000 

0.9971 

603 

H6019K 

4710004213482 

0.24 

0.0000 

0.9971 

804 

N6f05K 

0.24 

Q.OOOO 

0.9971 

605 

n6t30K 

144fNO02566SCAH 

0  24 

0.0000 

0.9971 

606 

H6279K 

15608043t9668BF 

0.24 

0.0000 

0  9971 

607 

N6280K 

1560004319668BF 

f  .24 

0.0000 

0,9971 

608 

M69t3K 

4710402314368 

0.24 

0.0000 

0.9971 

609 

n6916K 

471 0002324 1I9BF 

0.24 

0.0000 

0.9971 

-64^ 

H696Ht 

A  9A 

A  9971 

6)  1 

N7014K 

4710004975205 

0.24 

0.0000 

0.9971 

612 

H7094K 

4710ND030625CBF 

0.24 

0.0000 

0 . 9971 

\N  T 


TV'E.  'P^oV\L6  SN€.E.Tt,  AO-C 
P  ©Ut-o  «-**  »  (O  l[Sc>OK.^ 


MAw  9<5*Vjo 
MAKj  PQ»  P 
?U:iVjO 
AA  VjO*»a 

P«-A 

AA  an  pr,a 


^^Avke,s» 

\jOWEC.L^ 

mA\R5  Ui!VtoO\«VjC.  Q,tA^  E.VCE,I»T 
fOO^E  UANiOiNiC.  £  XE.ei^  C5 

C-5  rr\^v>i  l_A«0Q\(SJt  AVL 

^--5  *^CiQi\e.  "Se-Am. 

Kcs5»e  l-At\>o  \rsiG»  Q,EA(^. 


POTE.IOT 


IMPR.OOEmtMX'S 


\A 

U 

2 

a 

h- 

c/| 


✓I 

a 

o 

Q 

U 


o 

o 

GC 

CO 


<U 


(A 

t5 

*X 

CD 

O* 

*-f 

>% 


3 

•c 

O 

ca. 

a. 

o 


a> 

E 

o 

I3 

i  Qi 


« 

«5 

c 

o 

«i« 

a 

<  <3 


ui 

mi 

fc 

H 


O 

< 


o 

o 

tt. 

o 

$ 


s 


.'1  V  5^5}  J 

^  r 


*1  5  c»  ^  2*  ^  t 

o  3 i  ?  t 

^r* 


t 

% 


^  .  '.'^5 

I  -4  t 


ca  2  ^ 

o  i  ^  -!St 


t 

*0 


5 


^  w  ^ 

X  ^  ^  -•  V  ^ 

?^*  .1  s 


I 


\>  V 


*n 


V 


^1 


wHi 

'•-I v^  i:v 

\  <3  .y 

-  -Vi 

_ ^  5»  / 


.1  <  V 

-  —  •»  ST 

V  VioO 

8> 


-i  V 

^  o 


;  f''  f 

4  f 

•  ?  a 


Si  ^  s 


rv  ^  s  •*  2  ♦ 

■i  '*•  w  uj  a  O  t 

O  i  z  ! 

f-  ?  £  Si-J 

» :,li  »5-« 

^  r  Z'i'i  E 


g-^ 

~  y  y  9  - 


•X  V 


£I 

3 

s 


t 

? 

~i 

V 

~x 

y 

f2 


o 

o 

a: 

oi 


Q. 


« 

! 

<  c5 


ui 

mJ 


I 


(V 


•« 


»»  t 
<J;  0 

.  ^  -4 


o 


«« 

•i 

Vi 


4 

Vi 
■V 

a 

s  ? 

li 


--5 

o 

'^■ 

1 


f 

tl 


'=>'4 

il 

4  ^ 

1( 

a  ^ 

^  > 

V 


V 

5 

f 


\ 

? 

::| 

< 


« 

s 

i 

\ 

•% 

't 

<$ 

\ 

V 

^7fl 


% 

V  ^ 

^  I 

‘1  0  M 

^1 


% 

o 

S 


'•'Ti 


sj li  « 

4  i  I  '  ^ 


•j 

N 

•n 
V 

•u 

I 

A 


-  C 

r;0 


h? 


VI 

JC 


-J 


'  <1 '  r  -^. 

iils^ 

-v43?  1 


M 


r 

5^  -  ^  j 

t 


c? 

m  >.lai 


Si^ 

O  2 

o 

z  , 

p4 


5 


il 


-  s 

o  H  f^ 


o 


Si 


.r^ 

*Vs 


I 


o 


QUICK  FIX  OPr  ORTUNITY 


4  >5^  5. 

^  •^'t  ' 

.  :i  5 

1  •  4  S 
-•'^T 

^  4  ^  0 

J  ^  n 

'^1i'^4  S 
4\4  :4  ? 


p*- ^ 

J  v»  4  « 


i  I 

\  w 

'«  X 

I  ^ 

s  4 


•  \  'V 

44  V 
i  -  5 


V  4  %.  -.  \ 

^  s- '  w  4 

«  (I  I 


i  n n 
:44w<  4'*  » 


-5 

t'H^ 

^  4  ^  -J  t  ^ 

J  i  ';  4 

.  i  'x  4  J  4 
'44  \^  fX 

|-4  ,  -5  J 

4  44  2  3 

« S»  «  ui  • 

^  'i<  i  J 
2  I  ^  ».  g-i 

o  f'xi  ^  > 

5  Vi  ^  'Vi  •  Vi 
Q  ^  _p  ^  •£  <3 

Z  V  ^tS  <  » 

8^i a  I i  I 


»  X  f  o  J 

3HSi 


ro  s 

<  fe  V 

1 2  ^ 


o  i 

i  I 

O'* 

5-2 


S  ,a 

UJ  ^ 


QUICK  FIX  OPPORTUNITY 


-I 

o 

OT 

«) 

’x 

o 

o 

Q. 


3 

t: 


a 

Q. 

O 

c 

o 

§ 

o 
Q. 

3 

c 
o 

a 

<  s 


ui 

b 

H 


& 

O 

o 

tl. 

o 

s 

& 

s 


t 

tk  •». 


^  V  ^  ^ 

**  'ft  ^  -1“  t 

*4  ^  V  ^  y  ^  a 

a  r>  >  .  v-^  -  V 


t’J 

®*  ?  ?J  i 

ft  5  ^ 


i  , 
$ 


?!  ^'\ 

'1  I  ,?-*J^ 

ft  '  'N>  M  * 

1|  w*  •%  4 

53:{  \ 

•5  ^  *  s  J 

■^i?  ' 


« 


-  V 


o  ^ 

I 


.  ^ 

T  ft  ^ 

'  !  y  ‘ 

'  Pi 


|1 

i  Jlg  i 

j  f  '«  {  ;2  P'  fe"! 

*s<  ft2  t  ^ 

ft  >IC  i  ^ 
ft  ft^E  5 

Hr 


r-ci 

•  ^  N# 


R 

ZZ  A  •^«i  ^ 


Z  S'? 

2  ^  ' 


tz 

a 


z'f^ 

O  ' 


2  ^lo  -•  >K 

£  X2 


w  % 

H  fti 

'  \«5 - 


M  t*  -4  S  4 


ft-^ 


:ri4i^ 

^fc»  ^  Sft 

^  k  ^ 


s 

I 

a 


f^oit.^  \^t%i ^0^01^  i*/*'»^  «S^ /«■'// 


TITLE:  A  potential  process  improvement  opportunity  (PIO)  exists  to  //o^kr^ie  at  RCC, 


-  V.— 


3 

S 


TITLE:  A  potential  process  Improvement  opportunity  (PIO)  exists  to  RCC 


V  9 

^  I 

^  « 

V 


IT 


i  O  '* 

'♦J: 

* j 

^  4“! 

H  ^.4 

^  < 

i  I 

-8  i  'ij 

'S^  $  t 

n 

'I  ^ 

1 

-S'-  4  ■’ 

't  ? 

^  t 

^>J!  —  X 


i4 

V  s 

4s 

«  \ 

-9  i 

'tT^ 

n 

*  t 

; 

-it 

14 


< 't 


1<  is 
^,3  i  i 


W  •  E  ^ 
•o  i'**  >  O 

r^'*  r  S 

§^:3^ » 
8  ^ 

2^4  Si 

ej  ^^6  ^ 


^  .1 


?i 

n 

14 

-i 

J  * 

r 

u  \ 
V  ^ 

n 

'*  ^ 

« i 


'^'1 

-3  ^ 

^  r 

!■! 

S  \ 

s  j 

S^ 

c  \ 

a  V 

S  ^ 
S  ^ 

j 

5^^ 


b^ 

O. 


(0  V-' 

S'l  ? 

§  I 

Hi  ^ 

<-4?  V 

6SJ  S~J; 

g  V  D 
8 


TITLE:  A  potential  process  Improvement  opportunity  (PIO)  exists  to  C  fgc  hio  /s  c 

at _ oo-  ALC. 


\  1 1 


:>r^  rf  J 

^4*5.  vH 

2  ^  w*  u  'J 

5  s  {  J  J 

■* 

..  »i  t  *’  ^ 
25  ^  ^  » 

Q  I!  X  ^ 

§U^j 
si  isj 
^6  « 


•  k 

^  •O 


UJ 


W 

5-4: 


H  'H 


■1 

X 

\ 

lU 

o  ^ 

S  (5 


t 

y 


Vi 

'll 

\ 

« 

i 

v. 


V 


I 

% 


TfTLE:  A  potential  process  Improvement  opportunity  (PIO)  exists  to 

at  _ ALC. 


5 

» 

u 

'j  I 

V 

f'l 

i  J; 

Si  % 


*J  ^ 


~Xj  ? 

■o 

o  « 

^  I 
^  •< 


Al 

•s 

% 

^  t 

X  M 
^1 

• 

-4 

•r-9  X 

S  V 

5  -i 

«  ♦ 

t3 

•« 

V 

■ 

-4  ^ 

1  A 

S-e 

Ak 

^  * 

1  ^ 


t  '  ^  5 

V  <i  '  ^ 

>:  I 

^  r-  ^  V 


V  V 

C  > 

..  ^ 

Ui  \ 

z  ^ 

S  i 

UJ  r 

5^ 


p-r  ^ « 

i  I 

ol  >^J, 

22 't  «4 

<  H  ^ 


S'? 

i'a 

0. 


CO  i 

O  -5 


F  '* 

2  ^  5  -«a 

3  S  tv 


5-X 

UJ 

g  (S 


TITLE:  A  potential  process  Improvement  opportunity  (PIO)  exists  to  jJa  le.  _ at  RCC 


H 

mSS 

i  i 

\  »  . 


SI  i 

1  «  4 

S  U  '* 

"O  5  > 

s^V  ^ 

41^  4 

V4  o 

KM  I 

's  ^  '  o 

w  ^ 


^  5  *2  ^  ^ 

n|  <  ^  ;  I  s  ^ 

7  %  V  ?  '*  Vx 

:4  i  It  -’  « 


'  vS  *  ^  ft 

44  1,^43  j; 

II 

r  5^  i-Ti  J  f 

4^  \  ^ 

^  r  J  x'S  1  k 
^  N  V  2i  o  t 

>  X  ^  ft  '  i 

'fVs  ,  z 
i  s>«?  % 


-v  t  GC  ?  V 

w  -<  w  4  V  Q.  .  % 

i  <  ^  ?  »(-*  i 
g-^-i  H  S  ;  g  i ' 

« ;4  Oi  J.  ^  2:5  ' 
24:1  c? 


CO 

Ov- 

O  1 

S  ' 
c  ^ 

§4 


5-« 


1*^  ?  5  ►"^  f  5. 

cO'JOifO  -^5 

<  a.<v  »-  I  ^  0.  S 


Ul 

2  ^ 
UJ 


^  g 

(S  §  f$ 

(0 


’tyyt/Oirayj  t  dfscLe^y^  o^ h69^>rj0ms  cl%0^tc*  I \^^S'I*J  '-to  "K*  e  ict^O 

dfScLcfft  fiC  d  krtc/\^  Cd 


AFLCP  173-10  30  Miy  1986 


Section  F  — Miscellaneous 

4-10.  Depot  Maintenance  Personnel  Turnover. 
The  annual  rate  of  turnover  of  f)ersonnel  perform¬ 
ing  depot  maintenance.  This  rate  is  based  on  the 
average  number  of  civilian  personnel  assigned  to 
AFLC  depot  maintenance  functions  during  ^endar 
year  1985  and  the  total  depot  maintenance  person¬ 
nel  losses  experienced  during  that  year.  The  source 
of  the  data  is  the  Advanced  Personnel  Data 
System-Civilian  (APDS-C),  E300.  The  OPR  is  HQ 
AFLC/DPCC. 

1985  Depot  Maintenance  Perso.''.r.e!  Turnover  Rate 

Losses  2,449  _  ogjj 

Assigned  40,109 


4-11.  AF  Maintenance  Personnel  Turnover.  The 
annual  rate  of  turnover  of  enlisted  personnel  per¬ 
forming  Air  Force  base  level  tnaintenance.  This 
rate  is  based  upon  the  total  number  of  enlisted  per¬ 
sonnel  assigned  to  aircraft  stair,  te  nance  Air  Force 
specialty  c^es  at  the  end  of  ft' So  and  the  total 
number  of  losses  experienced  during  that  year.  The 
source  of  the  oata  is  tcc  fvcUrnri.-r.  Statistic  Repon 
prescribed  by  AFM  30-130,  Voi  1  and  the  Airman 
Force  Characteristics  P769  Report  Prescribed  by 
AFR  30-3  and  AFR  700-4.  Vol  1  and  Vol  2.  The 
UPRs  nrr  .HQ  .Afvp':  sr.d  HQ  AFMPC' 

DPMVA 


FY85  AF  Maintenance  Personnel  Turnover  Rate 

Lusses  18.923  _ 

Assigned  147,567 


4-12.  Monthly  Asiigncd  Hour*.  The  number  of 
hours  per  month  a  military  or  civilian  employee  is 
assign^  for  duty.  Monthly  assigned  hours  is  based 
on  a  S-day  40-hour  work  week.  This  factor  equals 
calendar  days  per  month  less  holiday  and  relief  days 
(Saturday,  Sunday,  or  compensatory  weekday  for 
weekend  workday)  times  hours  per  day.  The  stan¬ 
dard  Air  force  monthly  assigned  hours  used  in 
allocating  manpower  is  167.929  hours.  The  source 
of  the  data  is  AFR  26-1.  The  OPR  is  HQ  USAF/ 
PRM.  The  prescribing  directive  is  AFR  26-1  (Vol 
UI). 

4-13.  Annual  Available  Hours.  The  number  of 
hours  per  year  a  military  or  civilian  employee  is 
available  for  primary  duty.  Annual  available  hours 
is  equal  to  monthly  assigned  hours  less  total 
Donavailable  hours  O^ave,  PCS  related  absences, 
medical  leave,  organizational  duties,  education  arc 
training,  social  actions,  miscellaneous,  overseas 
peculiar  activities  and  special  absenses)  times  '.2 
months.  The  standard  annual  available  hours  for 
military  and  civilian  personnel  are  presented.  The 
source  of  the  data  is  AFR  26-1.  The  OPR  is  HQ 
l’S.\F/MPM.  The  prescribing  directive  is  .4FR  2G-I 
(Vol  III). 
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'2"  Zi^''  lVC<r  ;  ^/[Q^yT  Ui^LLitiify  cc^p  tCKiK'JinVpolf  Pr!4ick4f(^^ii(tcXiKj  frnhfl^  fvil' 

CJUAT'it^^  Get) 

t/t^PuiccAT  <  yJfGc  cXcLpr  nAtp  MP-s(:f^(^ 


9sa^ 

dOpT"  'Fgy?AOi''i  /■‘tAGki 


*■ 


TiZ^'ATVAcurs 

r-=V/4'  /f^cr  06(p(7,  {0/}3^^/rA^6jC  COA^^  4€afU  ^ 

cHihtiA^Tir  l/riJV^  Adiucx.  c^r^f  /7>f^ t04f  ad^ ^KYd?  Oi^  /HKY^'i/^ATYL  OddYfin 

ict^  Yic^df  T44^A7  (jr)  Ahc  ci^tf  Ttcc^Ai^"^  dtccrf^ic  doAf^kA/t*^  Taocn  H/u/jc, 

A-^  /<■  ^4i»u:v  cfft^^-ur /?f(jzr  cc^4,ij/f-r/0*)  ddtfzcr;'  AA^dre^e  rcu>u>0a' 

6-^  PfCfO^f^fTt  T/i^l^r  (^  ^'/S/4i/  M>  c//AeASu>i 

MAcdJh*.  D-^  QAi  UAMC  /fK/CD,&!rCsZ-)/ir  r^  lAtUAHatJ  ftflfMf 

CAoSnc  (fU^rc^zMU/H^  t  ioy^y  CoArf  ^  l^l/)^Cd*(n^,  ACM^^ 

YAllfOt'^  AYft  M^^r' Cof-Mte-^ f 

MACd£KA(  l>-t  C^{Muu.  kCiO  Cvt  tT  A(0}tA^»y  TJyiiA <nn'Ail'  rDUCt<o'A^ 

}YucMi9^ hYfXAL  ^cGElJ^  YUdr'Zatyi  fifiAU  MAc^  /*«  P(t^i/iiaA coaaa^^  fitr^fha  rt^-, 

AA-'^f.rr  /S  . . .  1  y  ,  ,.  r.  r  M,  _  _ _ 


dUtc  fAjACf  C f.  i^  jYT ^^ifjh,(c/er  J,  CS-;d^^^'c  aA4  c»AMS'^  //tt4A4iATf 


PoV55t  c//^  T^-lO  CCACX-^ 

;  /k5iZ)J77c,  f^crtucnc,  A^/uuATinc^  pr^cyf^ncj Of<.niiiuS  '■dt'^innA-^i^Z 

/f<;M.*yjrt  ctr-  AAtAc^Cf  4/^^  e)crai~ a<cH  7i  csAAciaA  As^tsTfltJcC. 

27  /t  _^  rznn  A  /  I  ^  ■  I  1 

2r  TOit’  i  ^  /  \ 

Tu^  fH^iA  \%  /’^  \ 

I 

tC^  LAt(X Ant'iJ*JV>OP'  suf^tK  ^CUvti>iA  '*f  I 
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^A1ie^Ai(f,^iti}e,A3tf5  AkSe  A  /  / 

lAitrJt’jJ  //imiuvnc  coutrtui}  lUMcnyr  ir^ty 

44?tr^  yf-10  5"^  t«,vo>>««->  tvsor/Vi^  / 


SiLA/erz.  ELSin2orXPt^Tio<0 

/  M/UlMir  DUCflcr  t46~?/K.  ^  /■ftf^T/^urnl^^/*(  Cc*yt^./e/L ^  •tfS/ifti’AntV  fic^srpu'l 

fitjr  T)h;AMi/t}  /^iXJKk)  Aajh  ^  ^ci^>fef*cct — 

P‘^  h  f'h^  ikAaiui-  if;  iA-o  sc>f/,^y^  /v>t’  7^)tr’-'y^yf 

Iflc^rvtt/n.  Qia^  cc^fvat^  i.Ar~c.<^irij^r£/^jfiTSjy:cc;/Uiir<dfe6kv>.^./^3/rg^/^ 

'.  f^^tedoi  s/fi/ar  jjtct^it  cfi  A/iC4^£C  a/f  4ilc^ct'  d^r 

ACn  n^l  ''''  ^ 


/c  >*r<r  /H(/f^  (tJifPJ  Mji-criCS 

/<  -^rPti/usS  5fi^ccy,4<r  /Juii^c 


Ni  Gu5r,TT3oce,i«i'noKi 

O-JcCliC  CiAmuiOyhrt^^  f/T*^sU  a  caJ  wr 
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^~0  Coi''iiC^toJ '*'  yXiAiAiA^p 

■  Qinecr  ezc^Pr  /Hyi/f^iM*<  z^»ycj^u  , 

ACu^ifiiJ;  /U((c-d  /’/fy.r  HtoeUi*^  /^Cf<?  ^CUJTlcP /^( 


^-<P 

Pc^ATa"  jf(yc/'ftA.  ^yc/'A^ 


Br2,u^  .  R-ATinSU 

OF  ce>*4us>sctA^iro  cu^srwooftc  Soun\ftJ?  atJ 
$<ru:CTCO  /stiCY^  Uarvcsuf  lMHCll5««r»J 

v 

TkC  Prt«r-  ^tfcTvwoej  \s  B»iu^*cO  uoiw  f\  .*stvla>S' 

Plf’fVO  ”SCXa;TVOIsS  ,  PlSTtlGtlTlON)  prVt>SD^  CNi  UMlFC»£V\ 

Co»Jrrtr  “Tt*^  CM  /KL.  eC’kN»C-'>  FLAXCSO^ 

6+^)  ffcrsiLvr /^u.^J^^uar ;  cxs/waM&J^  ■  MA5KlOC^  pL/vtCiS^i/s-t  ntx^m  c,^ 

LAtfC:^  P/wirs^  UiGfct  snsvi»ivi  “irOELj  oirt^tcw  j-  m  I’lAtc  pliers;  w^kcnr 

CcUxoiti^o/H  ClA>CMf1CifiU't? 


p/\e»Lu.  Tif^  i  /4u/a<  AMoofz^'  BiiASs^ cad^^  t 

CC3pQe^^<^.CKJCz>,  tOiCU^  IsSlCw:^^ 'HjNJCiSvW^-SiLV^  flAf((£r 
Cori^T  ^X.C<iU^-carb»^Jr  aAT»»-ru>A 

{P-tv) 

LJUt3)((iV.O<>oJTS 

GcM'.Uas^  '  1)%T3  aT  *ftoM  riyifi-ti-fFT(^''S  (^  i//?cc^c^^Sy  <itr4y 
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19508N  WORK  CONTROL  DOCUMENT  (MEOS) 

'I'C  - - - 

r  *■  JO®  0"0*"  3.  QUANTITY  4  PRODUCTION  SEORCC 

7^521A  MNPGP 

7.  PART  NUMSCR  IB.  TECH  DATA 

3G61039-101  4S~1-182 


89212 


PAOti_OP _ PAOI» 


3.  QUANTITY 

4  PRODUCTION  SEORCC 

S  DATE  SCHEO. 

«.  DATE  completed 

MNPGP 

».  item  serial  no. 


^10.  MOOeU-DCSlCN-SCRies 

C141  NOSE 

n  .  STOCK  NUMBER  * 

1620007575889 

ISt'OPTIONAL 

^  13.  serial  ^ 

s 

D 

4UMBER 

14.  NOUN 

TRUNNION  PIN  (THREADE 

D) 

Its. 

•  DISPATCH 

le. 

PCRP  RCC'OP 

17. 

IB. 

;  STATION 

NO. 

WORK  TO  BE  ACCOMPLISHED 

MECHANIC 

GOWIERNING  DIRECTIVES; 


AFLCR  66-51 
HANOI  66-3 


STRIP  CHROME 
GRIND 


SHOT  PEEN 
CHROME  PLATE 
FP  I 


BAKE 

VAD  I.V.D.  ALUM 


P/D  N01S6:l 
lAU  MIL-STD-871 
lAU  MIL-STD-a6<S 


lAU  MIL-S-13165 
lAW  MIL-STD-150 
lAU  HIL-STD-6ri6 


lAU  4S-1-132 

MAO I  74-12 
lAU  MIL-C-83468( 

IT  MTi  „r*__«rc! 


♦  +  +  4140  STEEL  130,000/200,000  PSI*'J 
^»::4::»:+IJNIT  COST  3661014-101  $  189 . 

UNIT  COST  3061039-101  '$115.30^»=^«==*' 

Ai  I  D  cri3  cnMKici  TMiini  1  urn  Tai  tijit  i.inni/ 


PROCESSES  IN  THIS  DOCUMENT  HAVE  BEEi- 
THOROUGHLY  TRAINED  AND  ARE  FAMILIAR 
WITH  ALL  PERTINENT  SAFETY  PRACTICES 

AMT!  IJAr'-MinO  r  nXIT  A  T  Isltr  Ti  T>.l  TI.:ir  OACTr 


TECHNICAL  ORDER  (T.O.)  AND  T.O. 
SUPPLEMENTS  REFERENCED  IN  BLOCK  8 
OF  THIS  AFLC  FORM  958.  THE 

ADDi  TrAri'i  r  T  n  try  AMTi  cii'.iDi  r'MrrxiT'r 


WILL  ALWAYS  BE  USED  IN  CONJUNCTION 
WITH  THIS  DOCUMENT. 

=*=C0MP0NENTS  WILL  BE  THOROUGHLY 


MOVES  BETWEEN  OPERATIONS/DISPATCH 
STATIONS. 

WARNING 


PROCEDURES  REQUIRE  THE  USE  OF 
EQUIPMENT,  PROCESSES  &  CHEMICALS 
WHICH  ARE  POTENTIALLY  DANGEROUS  TO 
icn  1 


22.  COOnOINATION/INITIATINO  ACC  SIONATUttC/OATI 


23.  OOCUMCNT/SN 


1950aN 


1950aN  WORK  CONTROL  DOCUMENT  (MEDS) 


89212 


4  PROOUCTtON  SCC/RCC  15  OATCSCHCO. 


a.  TECH  DATA 


n 


6  DATE  completed 


[9.  ITEM  SERIAL  NO 


10.  MOOEL'OESIGN. SERIES  11  1.  STOCK  NUMBER 


V  •  •  i  ^ i  I 


14.  NOUN 


TRUNNION  PIN  <THREADBD) 


l«.  t7. 

pcRp  ncc'o^ 

NO. 


WORK  TO  ac  ACCOMPLtSHCD 


MeCHANIC 


PERSONNEL.  ADEQUATE  SAFEGUARDS  AND 
PRECAUTIONS  MUST  BE  EMPLOYED  TO 
PRECLUDE  INJURIES. 


*RErj.D^*=  (MANDATORY  REQUIREMENT)  IN 
COLUMN  16  IS  EQUIVALENT  TO  DELTA 
STAMP  . 


001  3G61039-101 


DISASSEMBLE 


=*=REQD+ 


007  CHEM  CLEAN 


♦REQD* 


009  BLAST  CLEAN 


••*=C/P  MOVE 


••♦=C/P  MOVE 


=»=C/P  HOVE 


+REQD* 


Oil  BAKE  4  HRS  AT  350-400F 


*REQD--«=  DATE  IN 


DATE  0UT_ 
*C/P  MOVE 


013  FMPI 

*C/P  MOVE 

=>'REQD* 


TIME  IN 


TIME  OUT 


030  E  AND  I  INSPECTION 


*REQD*  PIN  LARGE  DIAMETER  O.D. 


a  I .  FINAL  OCSTINATION 


at.  COOaOlNATION/INITIATINO  NCC  SIONATUNt/OATt 


P 

19508N  WORK  CONTROL  DOCUMENT  (MEOS)  ( 

_ _ _ _ _ _  I _ 

a.  JOS  OROCR  NO.  |3.  QUANTITY  |4  PNOOUCTISN  SCC/RCC  1 9.  OATC  SCHCO. 


7.  PART  NUMBCR 


10.  MOOEL-OCaiGN-CCRieS  It.  STOCK  NUMBER 


89212  RAOE^OP _ RAGES 


e.  DATE  completed 


lA.  NOUN 

TRUNNION  PIN  (THREADEH) 


17. 

WORK  TO  SE  accomplished 


3.8105/3.8125  WEAR  3.8098 
PIN  SMALL  DIAMETER  Q.D. 
2.3097/2.3112  WEAR  2.3092 


IS. 

MECHANIC 


PIN  I.D.  SMALL  AREA  1.600  MAX 
PIN  I.D.  THREADED  AREA  1.030  MAX 
CROiSS  BOLT  HOLE  I.D.  0.625/0,626 

•Lr>.  iriTf-i- r  *r  t  r*  vu-i*r  r- o  x  » r»  >-f  r  r“.  ai  \ 


FEASABLE  TO  REPAIR  THIS  ITEM  IF 
GRINDING  OR  PLATING  IS  REQUIRED 
IDETIFY  TO  MMIL  ON  AFLC  103  FOR 


*C/P  MOVE 

VAPOR  DEGREASE 

♦C./P  MOVE 

STRIP  CAD 

♦C/P  MOVE 

STRIP  RUST 

♦C/P  MOVE 

STRIP  CHROME  FROM 

LARGE 

DIAMETER 

=*=C/P  MOVE 

STRIP  CHROME  FROM 
♦C/P  MOVE 

SMALL 

DIAMETER 

FIRST  GRIND  LARGE 

DIAMETER  CLEANUP 

MINIMUM  O.D.  3.800 
3G61039-101 

/  r'HiJT  r  x.ii  irr  ri  ^ 

32  RMS 

'•  ■  “•  -A 

DISPATCH 

-  .•  .--r,  0-- 

2DSXinnZZS2H9 

w 


cooroinatidn/initiatino  rcc  sionature/date 


29.  DOCUMENT/SN 


r.Uf«*/»i.r:^TnrL-i'MT‘] 


PREVIOUS  edition  will  BE  USED 


I M. 

•*=•.■  '  .  ,  ■-'•»'-*r;ft  *•  Xj^J 


9508N  WORK  CONTROL  DOCUMENT  (MEDS) 


89212  ^Aot^or_pAO«« 


JOO  onoCR  NO.  13.  QUANTITY 


|4  PAOOUCTION  SeC/RCC  S.  OATS  SCHCO. 


I  «.  OATC  COMRLCTCO 


t.  ITEM  •CRIAL  NO. 


^10.  MOOEL-OCSION-tERieS  Ml.  STOCK  NUMOER 


I  3.  SERIAL  NUMBER  114.  NOUN 


TRUNNION  PIN  (THREADBD> 


IS. 

RERR  RCC'OR 
NO. 


hr - 

WORK  TO  BE  ACCOMRLISHEO 

=^C/P  HOVE 

FIRST  GRIND 

SMALL  DIAMETER  CLEANUP 

MINIMUM  O.D 

.  2.285  32  RMS 

P/N  3G61039* 

-101  THREADED  PIN 

GRIND  CROSS 

BOLT  HOLE  TO  CLEAN  UP 

NOT  TO  EXCEED  .0641  MAX 

=»=C/P  MOVE 

TEMPER  ETCH 

TIME  OUT 

DATE  OUT 

•ter- jn  Mniiir 

'M 

N  0  1  E  '*•  ’**  **' 

IF  LAST  NDI 

OPERATION  IS  COMPLETED* 

HERE,  TAKE  PRODUCTION  COUNT. 

BAKE  4  HRS  AT  350  TO  4 OOF  WITHIN  3 

HRS  OF  ETCH 

TT^,Tir  I’ll 

TTj^irr  T\i 

DATE  OUT 

TIME  OUT 

=»=C/P  MOVE 

FMPI 

=«=C/P  HOVE 

'•k-  ^  -I*  -I* 

’••NOTE  ’•*  '•*  •* 

IS. 

MECHANIC 


HERE,  TAKE  PROIiUCTION  COUNT. 


VAPOR  DEGREASE 


=»=C/P  MOVE 


COOROINATION/INITIATINO  RCC  SIONATURC/OATE 


19508N  WORK  CONTROL  DOCUMENT  (MEOS) 


89212  ^*ot5_or_  PAOKS 


JOB  OROCR  NO.  is.  QUANTITY 


4  PROOUCTidN  SCC/ACC  IS.  DATE  tCHCO. 


^ABT  NUMBCfl 


e.  OATC  COMPLCTKO 


9.  ITEM  BCAIAL  NO. 


<rjr*>  10.  MOOCi.«DESIGN.BEAICS  I  1.  STOCK  NUMBEA 


14.  NOUN 

TRUNNION  PIN  (THREADED) 


IS. 

PERF  RCC'OP 
NO. 

17. 

WORK  TO  8E  ACCOMPLISHED 

120 

SHOT  PEEN  LARGE  DIA 

INTENSITY  .008/. 012  A2 
+C/P  MOVE 

122 

SHOT  PEEN  SHALL  DIA 

INTENSITY  OF  .008/. 012  A2 
=*-C/P  MOVE 

125 

PREPARE  FOR  CHROME  PLATING  OF  LARGE 
O.D.  FIXTURE/MASK/ETC. 

MECHANIC  SIGN  OFF  REQUIRED 

130 

CHROME  PLATE  LARGE  O.D.  SUFFICIENT 

TO  GRIND  BACK  TO  3.3105/3.8125 

TYPE  II  CLASS  III 

MTr*  orr'ki  mf-mirnr-r*  •*. 

IS. 

mechanic 


PREPARE  FOR  CHROME  PLATING  OF  SMALL 
O.D.  FIXTURE/MASK/ETC. 

MECHANIC  SIGN  OFF  REQUIRED  _ 


CHROME  PLATE  SMALL  O.D.  SUFFIC¬ 
IENT  TO  GRIND  BACK  TO  FINISHED  DIM- 
ENSrON  OF  2.3097/2.3112  TYPE  II 


DATE  OUT _ TIME  OUT 

MECHANIC  SIGN  OFF  REOUIRED- 
♦C/P  MOVE 


BAKE  4  HRS  AT  350  TO  400F  WITHIN  4 
HRS  OF  CHROME 


DATE  OUT_ 
=«=C/P  MOVE 


riNAL  DESTINATION 


TIME  OUT 


coomoination/initiatino  mcc  sicnatuse/date 


OOCUMENT/SN 


19508N  WORK  CONTROL  DOCUMENT  (MEDS) 


3.  QUANTITY 


10.  MOOIL'DiaiON-SKRICS  III.  STOCK  NUMBCS 


89212  saoc4-op _ kaoss 


A  PKOOUCTION  SEC/KCC  IS  OATC  SCHIO. 


S.  OATC  COMPLCTCO 


14.  NOUN 

TRUNNION  PIN  (THREADED) 


WORK  TO  as  accomplished 


FINISH  GRIND  LARGE  DIAMETER  O.D. 
3.8105/3.8125.  CONCENTRIC  WITHIN 
.001  32  RMS 


EXCEEDEIi _ 

RECORD  REASON  i  CAUSE  FOR  EXCEEDING 
REWORK  LIMITS _ 


FINISH  GRIND  SMALL  DIAMETER  O.D. 
2.3097/2.3112.  CONCENTRIC  WITHIN 
.001 .  32  RMS 

111— Ar.  T.*r%_E 


EXCEEDED _ 

RECORD  REASON  S,  CAUSE  FOR  EXCEEDING 
REWORK  LIMITS  _ 


BAKE 

4  HRS  AT 

350-400F 

DATE 

IN 

TIME  IN 

DATE 

OUT 

TIME  OUT 

=»=C/P 

MOVE 

FMPI 

*C/P 

■t  -f-  -f 

MOVE 

N  0  T  E  ♦  =*=  •*=  =♦=  ■* 

HERE.  TAKE  PRODUCTION 

COUNT . 

•* 

*4*  ‘i* 

VAPOR  DEGREASE 

♦C/P 

MOVE 

FPI 

♦C/P  MOVE 

♦  =»:  ♦  N  0  T  E 

*  S:  4;  4: 

4:  4:  4: 

Hill  1 11—^— 

SI. 


PINAL  destination 


22. 


coonoination^nitiatino  kcc  sionatuke/oate 


22.  OOCUMENT/SN 


19508N  WORK  CONTROL  DOCUMENT  (MEDS) 


3.  QUANTITY 


10.  MOock>DuiON<a(ni(s  in.  ctock  numbir 


89212 


lA.  RRODUCTI3N  SCC/RCC  IS.  DATE  SCHEO. 


RAOE^OR_PAOBB 

(«.  GATE  COMPLCTEO 


14.  NOUN 

TRUNNION  PIN  (THREADED) 


«7. 


IF  LAST  NDI  OPERATION  IS  COMPLETED* 
HERE,  TAKE  PRODUCTION  COUNT. 

:|!  ♦  :t: 


PRIOR  TO  CAD  PLATE,  GRIT  BLAST  ALL 
AREAS  TO  BE  CAD  PLATED.  *C/P  MOUE 


CAD  PLATE  TYPE  I  CLASS  II 
.5  SQ  FT  AT  25-35  AMPS 
TIME  OUT  _  DATE  OUT 


BAKE  24  HRS  AT  350  TO  400F  WITHIN  4 
HRS  OF  CAD 


DATE  OUT 

TIME  OUT 

*C/P  MOVE 

IRIDITE 

*C/P 

MOVE 

FMPI 

*C/P  MOVE 

:4c  ;|e 

Tcr  1  APT  wirtr 

NOTE  *  *  • 

no  CD  T  Ha!  TC  nOMD! 

-It 

rrxirnri-  _ 

HERE,  TAKE  PRODUCTION  COUNT, 


VAC  I.U.D.  ALUM  OPTIONAL  NOTE:  24  Hf 
BAKE  AND  F.M.P.I.  MUST  BE  ACCDMPLISf 
ED  PRIOR  TO  THIS  OPTION  *C/P  MOVE 


ALODINE  I.V.D.  ALUM 


*C/P  MOVE 


COOROINATION/INITIATINO  PCC  SIQNATUNC/OATC 


23.  OOCUMCNT/SN 


19508N  WORK  CONTROL  DOCUMENT  (MEDS) 


89212  PAcc^or..^Aocs 


a.  QUANTITY 


4  PAODUCTIQN  SCC/ACC  fS.  OATC  SCHCO. 


4.  OATC  COMPLCTCO 


r^lO.  MODKL'OHiaN'SIRttS 

ffi 

M 

n  .  STOCK  NUMBIR 

la.'ORTIONAL 

»  IS.  BIRIAL  NUMBCR 

14.  NOUN 

hHHH 

TRUNNION  PIN 

<THREADE 

D> 

WORK  TO  It  ACeOMRLItHtO 


227  PRE-PAINT 
*C/P  MOVE 

*REQri* 


230  FINAL  ACCEPTANCE  OF  WORK  CONTROL 

DOCUMENT  FOR  COMPLETENESS  &  ACCURACY 
=*^REQIi*  OF  ALL  PRECEDING  OPERATIONS  THIS  955 

•1.  r  /"•!  I  r* 


240  FINAL  PRODUCT  VISUAL  INSPECTION 
•♦=C/P  MOVE 

*REQD'*= 


IS. 

MICHANie 


19505N 

'V-i!  WORK  CONTROL  DOCUMENT  (MEDS) 

tv'-'::*, 

3.  joa  OROCN  NO.  |i.  quantity  U.  pnoduction  scc/ncc 


I  oAT^9i77 


74521A 


4  pnODUCTION  SCC/NCC  S  DATE  SCHCO. 

MNPGP 


NAOC _ OP _ PAOCS 


e.  DATE  COMPLETED 


B.  TECH  DATA 

4S-1-182 

t.  ITEM  SERIAL  N 

432-59-3 

ill 

ti. 


I  I.  STOCK  NUMBEN 

1620000271196 


14.  NOUN 

TRUNNION  PIN 


IS. 

PCNP  NCC'OP 
NO 


IS. 

19. 

20. 

MCCHANfC  1 

1  ! 

MANOI  66-3 

F.M.P. I . 

lAW  MIL-STD-1949 

STRIP 

CHROME 

GRIND 

TEMPER 

ETCH 

■ElMI 


MIL-STD-B71 

MIL-STD-966 

rtIL~3TD-067 


1  1  1  1  k.  !«.  1  V 

CHROME  PLATE 

A  nw 

I  AW 

1  1  .4  k.  V.)  i.  J.  W  w* 

MIL-STD-1501 

FPI 

lAW 

MIL-STD-686^ 

CAD  PLATE 

lAW 

MIL-STD-870 

PFIlt  fc. - 

I  AW 

'  t  W  ^  i.  3  All 

MAOI  74-12 

VAD  I.U.D.  ALUM 

lAW 

MIL-C-83488(5 

ALODINE 

I  AW 

MIL-C-5341 

+.i"»:.+.UNIT  COST  3G61014-101  4189 . 43  =■»==»-< 
UNIT  COST  3G61039-101  41 15 . 30'<"«=  + 
ALL  PERSONNEL  INVOLVED  IN  THE  WORK 


KV  V*^Bi  iSlwtT*JI| 


THOROUGHLY  TRAINED  AND  ARE  FAMILIAR 
WITH  ALL  PERTINENT  SAFETY  PRACTICES 
AND  HAZARDS  CONTAINED  IN  THE  DASIC 


SUPPLEMENTS  REFERENCED  IN  BLOCK  8 


I  ■  I  ■  5  ■  Of  ■  m 


•  21.  PINAL  DESTINATION 
DISPATCH  I  PUNCT1 


APPLICABLE  T.Q.'S  AND  SUPPLEMENTS 
WILL  ALWAYS  BE  USED  IN  CONJUNCTION 
WITH  THIS  DOCUMENT. 


CLEANED  Z,  PROTECTED  (C/P  MOVE)  FOR 
MOVES  BETWEEN  OPER ATIONS/DISP ATCH 
STATIONS. 

- WAg^4IN6 - 

MANY  OF  THE  FOLLOWING  REPAIR 

PROCEDURES  REQUIRE  THE  USE  OF 

EQUIPMENT,  PROCESSES  8.  CHEMICALS 

WHICH  ABE  POXENTIALLY— IIANGF90US  TO - 

/  ri/4A'-r  nil  iP99BOination/initiatino  rcc  sionaturc/oatk 


PUNCTIONAL 

code 


22.  OOCUMCNT/SN 


FOPM  958  NOV  80 


PPEVIOUS  COITION  WILL  SC  USED 


WORK  CONTROL  DOCUMENT  (MEDS) 


^NO.  3.  QUANTITY 


U  PROOUCTIQN  sconce  9.  OATC  SCHC 


FART  NUMtIR 


!•.  TtCH  DATA 


6.  OATC^COMFLCTCO 


S.  ITCM  SCRIAL  NO. 


FINAL  OKSTINATION 


COOROINATION/INITIATINO  RCC  SIONATURC/OATC 


as.  OOCUMINT/SN 


'r-r«<vvrr/^. 


89177 


WORK  CONTROL  DOCUMENT  (McDS) 


3.  QUANTITY 


4.  PRODUCTION  SEC/RCC  IS.  DATE  SCHEO. 


PAOC _ OP _ PAOCS 


a.  DATE  completed 


9.  ITEM  serial  no. 


13.  SERIAL  NUMBER 


.:A>3.y,i?V- 


PMFRCC'OP  3’.81.05/3.8125  WEAR  3.8098 

NO  n-r:..,  I _ _ 


2.3097/2.3112  WEAR  2.3092 
CROSS  PIN  HOLE  . 375/ . 376/ . 39  MAX 
++N  0  T  IT  IS  NOT  ECONOMICALLY 


GRINDING  AND  PLATEING  ARE  REQUIRED 
IDENTIFY  TO  MMIL  ON  AFLC  FORM  103 
FOR  DISPOSITION. 


032  OAPOR  DEGREASE 


034  STRIP  CAD 


+C/P  MOVE 


*C/P  MOOE 


IS. 

MECHANIC 


j 

036 

STRIP  RUST  +C/P  MOVE 

040 
,  1 

1 

STRIP  CHROME  FROM  LARGE  DIAMETER 
+C/P  MOVE 

050 

STRIP  CHROME  FROM  SMALL  DIAMETER 
*C/P  MOOE 

060 

FIRST  GRIND  LARGE  DIAMETER  CLEANUP 
MINIMUM  O.D.  3.800  32  RMS 

P/N  3G61014-101 

DINATION/INITIATINO  RCC  SICNATURE/OATC 


33.  DOCUMENT/SN 


DISPATCH 


FUNCTIONAL 


19505N 


WORK  CONTROL  DOCUMENT  (MEOS) 


3.  QUANTITY 


MOOCL-OCSIGN-SCRICS  ii.  stock  number 


89177  RAOt4_OR _ RAGES 


A  production  sec/rcc  is  date  scheo. 


«.  DATE  COMPLETED 


S.  ITEM  SERIAL  NO. 


GRlNIi  PIN  HOLE  TO  HAX  DIA  OF  .39 
CONCENTRIC  ?,  PREPENDICULAR  TO  CENTEl 
LINE  2.285/2.305  FROM  END  TO  CENTER 


+•  *  .K  *  +  *  *  [.j  0  T  E  *  *  *  *  *  *  ♦ 
IF  LAST  NDI  OPERATION  IS  COMPLETED* 
HERE,  TAKE  PRODUCTION  COUNT.  *= 


BAKE  4  HRS  AT 
HRS  OF  ETCH 

350  TO  400F  WITHIN  8 

P^,TF  in 

TIME  IN 

DATE  OUT 

TIME  OUT 

*C/P  MOUE 

FMPI 

*C/P  MOVE 

.+  *  i:  .1: 

NOTE****  *  *  * 

HERE,  TAKE  PRODUCTION  COUNT 


VAPOR  DEGREASE 

*C/P  HOVE 

SHOT  PEEN  LARGE 
INTENSITY  .003/, 
*C/P  MOVE 

DIA 

,012  A2 

COOROfNATfON/IHITtATiNO  ACC  SlGNATUAC/OATt 


IS.  OOCUMCNT/tN 


19505N  WORK  CONTROL  DOCUMENT  (MEDS) 

il'-! 


89177 


^  7.  PANT  NUMBCP 

«.  TECH  DATA 

•< 

. 

lO.  MOOCU-OCSIGN-SEMICS  1  I.  STOCK  NUMBER 


14.  NOUN 

TRUNNION  PIN 


IS.  17. 

wtnr  Rcc'OR 
NO. 


3.  QUANTITY 


4.  RROOUCTION  SEORCC  3  DATE  SCHEO 


RAO  d_  OR _ RAO  CS 


S.  DATE  COMRUETEO 


WORK  TO  BE  accomplished 


SHOT  PEEM  SMALL  I-HA 
INTENSITY  OF  .008/. 012  A2 
+C/P  MDOE 


PREPARE  FOR  CHROME  PLATING  OF  LARGE 
0.0.  FIXTURE/MASK/ETC. 

MECHANIC  SIGH  OFF  REQUIREO 


CHROME  PLATE  LARGE  0.0.  SUFFICIENT 
TO  GRINO  BACK  TO  3.8105/3.8125 
TYPE  II  CLASS  III 


PREPARE  FDR  CHROME  PLATING  OF  SMALL 
O.D.  FIXTURE/MASK/ETC. 

MECHANIC  SIGN  OFF  REQUIRED _ 


CHROME  PLATE  SMALL  O.D.  SUFFIC¬ 
IENT  TO  GRIND  BACK  TO  FINISHED  DIM¬ 
ENSION  OF  2.3097/2.3112  TYPE  II 

n  ACC  ttt  _ 


DATE  OUT _ TIME  OUT _ 

MECHANIC  SIGN  OFF  REQUIRED - 

*C/P  MOVE 


BAKE  4  HRS  AT  350  TO  400F  UITHIN  4 
HRS  OF  CHROME 


DATE  □UT_ 
*C/P  MOVE 


TIME  OUT 


FINISH  GRIND  LARGE  DIAMETER  O.D. 
3.8105/3.8125.  CONCENTRIC  UITHIN 
.001  32  RMS 


21.  PINAL  OCSTINATION 


DISPATCH 


PUNCTIONAL 

CODE 


COOPOINATION/INITIATINO  KCC  SIQNATU PC/DATC 


c 


23.  OOCUMtNT/SM 


19505N 


.  19505N  WORK  CONTROL  DOCUMENT  (MEDS) 


89177  PAoc4_or _ paocs 


3.  QUANTITY 


HoocL-oesiGN.SERics  in.  stock  number 


14.  NOUN 

TRUNNION  PIN 


14.  PNOOUCTION  SEC^nCC  S.  DATE  SCHEO. 


a.  DATE  completed 


a.  ITEM  serial  no. 


WORK  to  be  accomplished 


RECORII  WEAR  DIH  IF  REWORK  LIMITS  AR 

EXCEEDED _ 

RECORD  REASON  &  CAUSE  FOR  EXCEEDING 


FINISH  GRIND  SMALL  DIAMETER  O.D. 
2,309  /2.31.1  ,  CONCENTRIC  WITHIN 
.001.  32  RMS 


EXCEEDED _ 

RECORD  REASON  8.  CAUSE  FOR  EXCEEDING 
REWORK  LIMITS _ 


BAKE  4  HRS 

AT  350-400F 

DATE  IN 

TIME  IN 

DATE  OUT 

TIME  OUT 

=*^C/P  MOVE 

FMPI 

=*=C/P  MOUE 

-.f.  :T 

+•  N  0  T  E  ♦=  ■*  +•  •+  =•=  =*= 

HERE,  TAKE  PRODUCTION  COUNT. 


UAPOR  DEGREASE 

=*=C/P  MOVE 

FPI 

*C/P  MOVE 

-.a  :»c  *  *  *  :»!  *  N  0  T  E  =< 
_ rCONTINltf'jri - 

|!  :|i  ;|c  ;|c  M  :|t  ■* 

COOROINATION/INITIATINO  RCC  SICNATURl/OAT* 


23.  OOCUMENT/SN 


.  r -j* 

...,.  ...  ..  ..  ,  <•_. 

■■-•'■  i- 


19S05N  WORK  CONTROL  DOCUMENT  (MEOS) 


JOB  OROCR  NO.  IS.  QUANTITY 


4.  PHOOUCTION  SCC/RCC  T^OATC  SCHIO 


11  DATE 

89177 

RAOE 

•  . ..  'T.rt  ■— 

;■>■  t-  ^ABT  NUMSSR 


>»%•* 


•  .  TKCH  DATA 


I  I.  STOCK  NUMBER 


14.  NOUN 

TRUNNION  PIN 


17. 

WORK  TO  BE  ACCOMPUISHCO 


IF  LAST  Nnr  OPERATION  IS  COMPLETED* 
HERE,  TAKE  PRODUCTION  COUNT.  * 

:»:  :*:  H:  :l:  *  4:  4=  4:  4: 


PRIOR  TO  CAD  PLATE,  GRIT  BLAST  ALL 
AREAS  TO  BE  CAD  PLATED.  *C/P  MOUE 


CAD  PLATE  TYPE  I  CLASS  II 
.5  SQ  FT  AT  25-35  AMPS 


a.  DATE  COMRLETCO 


S.  ITEM  SERIAU  N 


IB. 

MECHANIC 


ITIME  OUT 

DATE  OUT 

l4.r /p  Mniic- _ 

BAKE  24  HPS 
HRS  OF  CAD 

DATS  TF 

AT  350  TO  400F  WITHIN  4 

■^IME  TM 

DATE  OUT 

TIME  OUT 

*C/P  MOVE 

IRIDITE 

*C/P  MOVE 

FMPI 

*C/P  MOVE 

•t:  .f;  zf.  .f;  .f: 

N  U  1  t  4:  -r  r-  1: 

HERE,  TAKE  PRODUCTION  COUNT.  * 

4r  4;  4:  4:  4:  4:  4:  4:  4:  4:  4:  4:  4:  4:  4:  4: 


VAC  I.V.D.  ALUM  OPTIONAL  NOTE:  24  Hf 
BAKE  AND  F.M.P.I.  MUST  BE  ACCOMPLISf 
ED  PRIOR  TO  THIS  OPTION  *C/P  MOVE 


ALDDINE  I.V.D,  ALUM 


•+C/P  MOVE 


FINAL  OESTINATION 


COOROINATION/INITIATINO  RCC  SIONATURC/OATE 


OltFATCH 

FUNCTIONAL 

COOC 

33.  OOCUMENT/SN 


19505N 


•.  >;:-V--.--i,i-,.>'v-: 

i-'.  •  •.>.'•#•  V  7- '-•.•:^-^.iy.’ — 


19505N  WORK  CONTROL  DOCUMENT  (MEDS) 


39177  pacc§_of_9»aoc« 


JOe  OROCR  NO.  3.  QUANTITY 


I A  PROOUCTIQN  SCC/RCC  Ts  DATE  SCMtO. 


I  AVcT’-".* 

JL;  *>  V 

7.  PA«T  NUMBCM 


la.  TECH  DATA 


V  '-vr 


1  O  MOOCL-DCSIGN. SERIES  M.  STOCK  NUMBER 


e.  DATE  completed 


is.  ITEM  SERIAL  NO. 


TRUNNION  PIN 


WORK  TO  BC  ACCOMPLISHED 


PRE-PAINT 
*C/P  MOUE 


230  FINAL  ACCEPTANCE  OF  WORK  CONTROL 

DOCUMENT  FOR  COMPLETENESS  8.  ACCURAC'* 
^♦=REQIT*=  OF  ALL  PRECEMNG  OPERATIONS  THIS  951= 

•i*  rs  /  ri  'l-c  t-» !  f  f  _ _ _ _ _ _ _ _ 


240  FINAL  PRODUCT  UlSUAL  INSPECTION 
*C/P  MOVE 
••♦'REGID+  . 


FINAL  DESTINATION 


FUNCTIONAL 

coot 


COOROINATION/INITIATINO  RCC  SICNATURC/OATE 


C 


23.  OOCUMENT/SN 


19505N 


3KM0 
"fciM  r-f 

pcuidie  FcA 
iC-fSM 


AlDDinII 

lopZ. 


ft— TT 


ALDDI  IslE^ 


€ 

1 

m 

Itvo  ] 

■i 

B 

— 

ftiai 

waiM 

BB 

Aij;ucfr/op8MT«J 

_ 

TTT  A/ 


IfVJKiP 


<•3  <£> 


TIT 


/VMOoitir 


©(iu5V\ 


_ P6X<S^S  IM  MAtfsU-H  i|si  ManPiW:^  BLrrcTANl 

eer  Hoeil£',I+  N6JiMMtvl  03CO  /«»  A  <l£tVttiC  CP  NictS^GTC^etrr 

IS  A660  tseo  (rvi  €MQx(rv4cic's  rM^TTTVp  Cr  3>iMtnr«fdAi 

10  TkHc  MAT-^-Ytf  Of=  TrtC  P<20C(rSS  A  FOOlo  <^ANi  mot 

lU-03'^K.A-nS"  Ttrte"  <3ttt?C-CSS, 


CAcP/«t(2>ictrics  (’•aiM  > 

AkjcoiZiS” 

d^iO 

Cxxhfusc 

CappetL 

CsiO^a 

kUciZ^^  <:lx>cbAvjr 
MiOCCL  TuNifewSTSvi 
P=L^HJ0|-1 


ESX<*'WCCO 

WC7aiC(.07«rO 

l/KU> 


So*?©  «lr  /Xjl  yjO^\L 


3/  Vti 


3/  NC 


I 


CAoMiv;^ 


CMttCHtOM 

PlaTikLC^ 

I  OP'S 


T 


A) 


NctTS^ 

(A^  AucHjaATc"  _ 

Ulcicii.  CCOMT  ttsf 

SrAl^^^.t•»s  srett.  4ujCH5 
Au-CHS 

trtncMiuA  cw<jC  cevutAiiwH. 
^nE4-  NOT  LANOtrtU  (jCAC 
LA«lOtU^U>t 


CCH) 

(wtvju'i 


Jf  AC(^  crrttMU/Fi  smv.P 


ebfXt-M 


.f 


(cfZ- 


cnrcoMiuM 

2ofZ. 


flk>A 


ETCH 
vt6>C>Wflt<3 
■  A/tfAc 

.  ^  -  I 

( (t’wV.S/f  iTtf^) 


IctHse 

C<X.O 


■Z^MCATfi' 

VlUiCol^J 


STVlf  ZikK/VtC* 
V(C»OtotI 
'  ^/OCK/too  c  aw  J 
NiQtK  /(c>t^  5fr^ 
HintK  tHli}  11)%, 


RiNse 

*VI<^4L£vj,  CC<-0 


'cTrm  Tv^atts  ) 
4t.  I 


ir 

tCllMSc" 

co-o  . 

u 

"  L 

tJBMAWC 

rj*tsr/c?i2-Y 

i 

_L_ 

- 

l«  V0  0)60^  <Mat4m?« 

SMilg' 

■  75T5^J37*x7*«T~ 

_ 

^^TrJsJIf^ATTrr 


;t«c  *«. 


NCUBU 

fvcg: 

r  ^c*«>  ) 


i  »'0«^p«<svf  ) 

iTTW5>  / 


HICKikL 
ZoP  2. 


fMOn-  OJC., 

TIlAkM'^KCAfKit^Vl  (^TC 

2.  of=  3 


P  rtxo  eer?^  ftATtKK 

iHuecse  CYrtftiOC  Hocoif^-a^ti^L 

4.HC^ 


(>/S5tVAfCi0tJ 


PfySSv^tOs) 

IcfZ 


Rp65l\/Mi0»^ 


eisxne^o 


[I 

[  ^ 

Kit 

cc 

□ 

□ 

Anooitt 

CiTtfCrAtC  A<>0  _ 

fHs<ticiaic  A<*o  fct 


(caiCLSWBWL 


JF  fUBwtft) 


SWEL  _ _ 

um. 

CcO>kK,T 

NiC«L£U 


S\L\ieK. 

\  Op:  “2- 


r] 

n 

OP-VV^lC 
tu^JC*  /  Oil 

~] 

7] 

L 

u 

1  Al.(- 

1  i 

- - 

Prt^OW^TiWtr 

~1 

~7^ 

—  1 - - 

/HC 

i 


Pit.'/ 

3WOF  AilL 


PCMAs^. 
»UMSC"  /OO.'/ 


CCU3 

STKESS  OAltr 


V^Je^Jugg'  _ 

PWAMVM.  /anrs^aKr 

TTsr 

»«>u»K  eAt4M«W  7-1^" 


r“ 

NV/ni-l  •iUr, 

□ 

□ 

_ , _ 

Itkia-se 


er<u^ 

viGcflai/s^cou? _ 

NimjC/tO0  5*%  3»*<».», 


Aac^CiOC 

Twi^eeiaM  AiftrMti 

■»cCtu»<  K<t*»iw^ 
Aroiu»4  »Me««M*r 
wtwwMfjgi^nr 


ETnsT 

n/imoAu^ 


etMsc 


S(cvi5e. 

2o(=Z 


HCiO 

<C.‘7c 


jt-jLi 


ZCF^ 


i4CAKi'iesi 


Ci.rir  4 

-Tl. 


a 


“T”!- 

5'  !  !:  -L 


(5  I 


-m  ■  ET 


ix»£  24  HC> 


~  TKirazvieuj:!)  -- 

'^OUiCcC  lNlinf\»-‘> 

C^Ket5U(_ClO 

Ch^A^^J9cm^\^to^z\a:^)  eo  K£LLSX^  CXUKiiS  CCm^iH^V0^,  OlH  MCA'TcG' 

(^LlKe  FcrifMAM')  S^V^£C^1  BlLLMaef,  to  (^laJC^S,  toCTZ,  ^lMCMS;Jfe4sl^iO  Co/CtZA 

{SKi(5.l|slPET2.tKi6N)  AbJAHisi  t>^A(2.«L  Cuiv_c> 

H04€'  ®ci5T(/oc=^ 

WoeKLCAo: 

FuXtuPf^lOhiS  USUAr^m  OCTCUtZ.  K6A£  Tne  0e^»MN\|siGx  6P 
(S>uAiejrcYL  v^iT\4  T\-\\£X'*i  peec£-Nir  6f  tct/m_  ^^o^ri^^.ccAo 
tocz-Tvvc"  <s-uAri2,TcTC .  p6Y^cc>4.r  NeA<i.  rt4c  esiQ  CP  ri->e 

QKJ^^CriL  AtOO  TWCmTN  fOLCCNir  |»sj  ■R^e"  MJDPL£',. 

Tfr^E  FO_C-a>AT(C;>ri  AOd^  006~TC>  CTTHe- A<ZfeAs  curA»JvMt.up 
Twe"  i»jv/cHf23ie>/  Lev^  jn)  Tv+et*^.  And  ■scH€"csoL.iKi(3^ 

Pu'iHiNVG,  XT^MS  'TtAt^.u.  Cnnee.  RjeT^cNS  /W2c  ous“  it 
-Sc^rtcOv^iNJCa.  0*=^  PritceiTV  AloO  AL-lcw»oU 
^>^Cs\jCyU  "Timjc"  e'vn«ir 

'ThC  \sOi2<cudao  Uji'H.-HiO  MAWRZC  <:^civji5v:r^  CP= 

Hv5-n£.  AT  ROk-1  at  ^TTr>-^PP<2A<H  AT  'S'=^ 

'-  '•  s%  *  '‘  jQ% 

(SEPAie  ; 

FTXtesc^  wt-c^tK)  MA-KIiR^  con^v^top  BAviiNltv 
(3ev\€:Pcx::  vvtot2ijGCN4  e^Ae<^vu•ccMc^s^■^  "STvie^s^  curiA-r^O; 

6«2aT  BlAJT/  ShCT  (^su^ii^C  cxx^iU^'isC)^  ■^recs'S  to.v€l^ 

due'ANXiMu'^^'  'Pe^c^r><«€'^  PlatiN^^n^  c-oAT.fjtv^^TiL^pPiiJGv 

C  CM(2DMfe  ,  C.A'OMtVM^-^CUVfXL,  COP(:^,  Ttio  ,  NU(££U  fVATirJXJ? 

Ats^^^Ol  ^  Ac,CrOi  fHci P^V^r<^  ,  PA*5St^/<^TtoJ  <LOA-J  i  kj  CS^-  Xc^J 
CCP^iTicxJy  c:Hr2.otf-A<’^  fU'Sr,  jo^ci^ru.'sm  vPPiNiOv'^ 

TwrOex:  AtZc  <acVCt2/=«-  CiC^cW^  Ffca2.  c c-uOCWv m o»  pvfers ; 

AtZ4.- ‘3t/i«.iJ  Tv4»r  P/V(2T“  Cc/W5cO  <3^  l»>-t5»atiPC£.  Fc»ru^  “SCTo-P,  p<^e^ 

^CiCiKX^  CVT  <»==■  *^c^Tio>0^  Aio<§I^ccfc^v*JU'^’TAiaiL  UJA^u^^  Alooor  02  dSTWiXl 
^ATO^A^C.  V4A»^0(^mU  ( (>»*-u»rCv«ro  VVy*CK)  MC3W<iJCs/‘»TBC*k)(n 
fAftrs'^  ^  C€V6US€-  encvH  ikI&v  (  e^crxLicAc  cokattzc^  wjcoejOJcaH 
P^v/MCVT  Ccx-<f<C\Mxi^^  A(ze~  ItZ^QpcO  CcC7>.»JvfcJfi^  RtocXTS 

ThoJ  PTC.  ,  /.  BA<2cr,  Twc^  l-^JC«.vT^  cl»  Tt4«£-  <2e1>«>*-lC.  v'> 

Djc?^  Tt>  A<2^-<2icatJ  PT2.  (MATeatP<^  HA*jO^.«.k)C>.  CA<tACx£'  uh'OA 

CJlOrtr-  DAiZr  PC12.  WCA€.  UN  aeTPA».(2A«»jr  ('ccr»JXac^K>«xjy  ^CI^SKNC 


^eSy5>E. 

^ES 

■fc- 


'TWF  \s  €^pc\^lGKia^ 

(-evcu  IS  ADe^y^/TTc  )F*^  AS-biC?»iU  HCTOrTT  As  O^AjdN(9£^  6,A^»J 

OtC-^TJSiGTsACC"  TUer  FfcrrZC'W'lAt-i  Mcv^fS  tVtV)  "TCj  A  i-4Av2^CV2. 
STA^TlOkJ,  AF=TClf2.UsA<2-OS  -fWCN  «S^  TVttZ. J  A  TtZAtJOlNib, 

J'TTS-ICO. 

^CV^feTvwATS  TTZAit^ttatn  Oc  totZJS  felTSfaT  (WaO^.  cm 

©^t^tlLiCTNice:. jru_5**«^  <a»».vCNj  Xcjc  oc^«-K?urs  whcilt  cefvssc^- 
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100:1  j  different  workers  have  recommended  values  ranging  from 
86:1  to  116:1. 

Fig.  10  shows  the  variation  of  cathode  efficiency  with  sulphate 
content  at  temperatures  of  113“?.  and  140’F.  within  a  range  <rf 
current  density  from  185-465  amp./sq.  ft. 

Effect  of  Secondary  Variables 

(a)  Trivaleni  Chromium  and  Ferric  Iron 

The  trivalent  chromium  concentration  of  the  solution  increases 
gradually  and  then  becomes  constant  as  a  result  of  the  opposing  re¬ 
actions  at  the  two  elearodes.  If  iron  anodes  are  used,  the  iron  con¬ 
centration  also  increases. 

The  cathode  efficiency  is  almost  independent  of  the  concentra¬ 
tion  of  trivalent  chromium  and  iron  as  demonstrated  in  Fig.  11. 


Fig.  10.  Relation  between  cathode  efficiency  and  sulphate 
content  at  different  current  densities  and  temperatures 

(SCHNEIDEWIND). 


However,  if  the  total  concentration  of  trivalent  chromium  and 
£ron  exceeds  approximately  3  oz./gal.,  sudden  changes  in  electrical 
properties  take  place  and  the  resistance  of  the  solution  is  greatly 
increased.  The  total  concentration  should,  therefore,  be  maintained 
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at  less  than  3  oz./gal.  although  for  some  purposes  good  deposits  are 
obtained  above  this  limit. 

Whilst  normal  concentrations  of  trivalent  chromium  have  rela- 


omp  /s<5  n. 


Fig.  II.  Effect  of  trivalent  chromium  and  iron  on  cathode 
efficiency.  Bath  temperature  25° C.  (Schneidewind,  Urban  and 

Adams). 

tively  little  effect  on  current  efficiency,  it  should  be  noted,  however, 
that  deposition  commences  at  a  lower  cturent  density  in  solutions 
containing  trivalent  chromium  than  in  those  which  do  not  (OUard 
and  Smith'”).  Fig.  12  shows  the  relation  between  current  density 
and  current  efficiency  for  two  solutions,  one  containing  trivalent 
chromium  and  the  other  containing  only  chromic  acid  and  sulphate. 
It  can  be  seen  that,  in  the  former  solution,  deposition  commences 
with  a  current  density  d,  whilst  in  the  second  it  only  starts  when  the 
higher  current  density  d;  is  reached.  On  the  other  hand,  for  current 
density  d,,  the  current  efficiency  is  higher  for  the  unreduced  solution. 
This  consideration  is  of  practical  value  when  it  is  necessary  to  use 
l<yw  current  densities  for  deposition.  In  such  cases,  the  presence  of 
trivalent  chromium  is  an  advantage. 
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(b)  Anions  other  than  Sulphate 

Various  anions  have  been  proposed  for  replacing  SO/',  e.g., 
Cl,  NO, ,  B,0;",  but  these  have  no  significant  effect  in  increasing 
the  cathode  efficiency.  The  anions  SiF/'  and  F'  give  some  increase 
in  cathode  efficiency  as  shown  in  Fig.  13  (Bilfinger=*).  This  graph 
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Fig.  13.  Effect  of  nature  of  anion  added  to  chromic  acid  solutions  on 

cathode  efficiency  (Biutoger). 

16  oz./gal.  =  100  g.ll. 
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quantity  of  barium  hydroxide  into  a  bag  woven  fron  plastic  (P.V.C.) 
yam.  To  prevent  dogging,  it  is  advisable  to  make  alternate  layers 
of  barium  hydroxide  and  glass  wool.  Such  a  bag  can  be  hung  in  the 
solution  and  the  sulphate  content  reduced  in  a  reasonable  time.  In 
addition,  the  insoluble  material  is  removed  and  does  not  remain  in 
the  vat. 

Iron 

Iron  occurs  as  an  impurity  in  chromitim  plating  solutions,  the 
main  sources  of  contamination  being  the  use  of  iron  anodes  in  place 
of  lead  and  reverse  current  etching  of  steel  parts  in  the  solution.  The 
presence  of  iron  is  usually  considered  to  be  a  serious  defea  as  there  is 
no  practical  method  for  eliminating  it.  However,  by  using  lead  an¬ 
odes  and  avoiding  over-etching,  loss  of  solution  by  drag-out  is  usually 
sufficient  to  keep  the  iron  content  below  the  danger  level  and  it  is 
very  seldom  in  practice  that  a  chromium  plating  solution  has  to  be 
scrapped  because  of  iron  contamination.  The  effect  of  high  iron  con¬ 
centration  is  to  cause  brittleness  in  hard  chrome  deposits,  loss  of 
brilliance  in  bright  chrome,  and  reduction  in  throwing  power. 

frequency  of  Analysis  of  Chromium  Plating  Solutions 

The  rate  of  variation  in  the  concentration  of  the  constituents 
depends  on  the  type  of  work  being  treated,  the  volume  of  solution,  and 
the  way  the  bath  is  handled.  The  recommendations  given  in  Table 
LI  are,  therefore,  only  intended  to  be  in  the  nature  of  a  guide  ;  local 
conditions  will  determine  the  exact  requirements. 


Table  LI.  Guide  to  Frequency  of  Analysis  of  Chromium  Rioting  Solutions. 


Density  Measurement 

Weekly,  daily  in  some  plants 

Analysis  for  Chromic  acid 

Weekly 

91 

11 

Sulphuric  acid 

Each  time  chromic  acid  is  added 

11 

11 

Trivalent  chromium 

As  necessary 

11 

>1 

Iron 

As  necessary,  but  not  more  than 

once  every  three  months 

11 

11 

Mixed  “  chromates  ” 

ditto. 

11 

11 

Nickel,  copper  and  zinc 

ditto. 

>1 

11 

Fluorides  and  Silico- 

fluorides 

ditto. 

5- 

Chromium 

George  Dubpernell 


There  are  two  principal  classes  of  chromium  plating:  “decorative,”  in 
which  thin  coatings  serve  as  a  nontarnishing,  durable  surface  finish;  and 
industrial  or  “hard”  chromium,  where  heavy  coatings  are  used  to  take 
advantage  of  the  special  properties  of  chromium,  including  resistance  to 
heat,  wear,  corrosion  and  erosion,  and  low  coefficient  of  friction.  In  these 
steadily  increasing  industrial  applications,  the  chromium  is  usually 
deposited  directly  on  the  basis  metal  without  intermediate  coatings. 
Sometimes,  especially  on  cutting  tools,  the  thickness  of  these  hard 
chromium  coatings  is  no  greater  than  that  of  decorative  ones. 

The  commercial  process  of  chromium  plating  resulted  principally  from 
the  work  of  Fink  and  Eldridge,  in  1923  and  1924  [1,  2].  Liebreich  [3]  made 
similar  discoveries  more  or  less  simultaneously  in  Germany,  but  confused 
them  by  overemphasis  on  the  supposed  importance  of  the  trivalent 
chromium  also  present  in  the  chromic  acid-sulfate  bath. 

A  noteworthy  improvement  in  chromium  plating  from  chromic  acid 
solutions  came  with  the  introduction  of  the  SRHS*  (self-regulating 
high-speed)  baths  in  1949  [4].  These  baths,  using  a  double  catalyst  system, 
generally  sulfate  and  silicofluoride,  are  simple  to  operate  and  control  and 
offer  advantages  discussed  later. 

For  more  details  of  the  history  of  chromium  plating  see  references  1  and 
5-12.  Blum  and  Hogaboom  [13]  emphasize  the  effect  of  the  introduction  of 
chromium  plating  on  other  electroplating  processes. 

j  PRINCIPLES 

Chromium  cannot  be  deposited  from  a  solution  containing  only  chromic 
acid  (Cr03)  and  water.  There  must  also  be  present  in  the  bath  one  or  more 
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acid  radicals  which  act  as  catalysts  to  bring  about  or  aid  in  the  cathodic 
deposition  of  chromium.  Those  most  commonly  used  are  sulfate  and 
fluoride,  the  latter  generally  in  the  form  of  a  -complex  fluoride  such  as 
silicofluoride  (Si  Ffy2~)  [  14],  since  simple  fluorides  are  effective  in  such  small 
quantities  that  control  becomes  difficult.  For  successful  continous 
operation,  the  ratio  (by  weight)  of  chromic  acid  to  total  catalyst  acid  radicals 
must  be  maintained  within  definite  limits:  preferably  about  100-1  in  the 
case  of  sulfate  [2,  3]. 

It  is  generally  immaterial  what  other  substances  the  catalyst  is  combined 
with  when  it  enters  the  bath  or  from  what  sources  it  may  be  derived,  but  the 
material  must  be  soluble.  Some  sulfate  is  ordinarily  present  in  all  chromium 
plating  baths,  since  it  is  contained  in  even  the  best  commercial  grades  of 
chromic  acid.  Sulfuric  acid  and  sodium  sulfate  are  the  most  common  sources 
of  sulfate;  fluosilicic  acid  and  silicofluorides  [14]  are  the  most  common 
sources  of  fluoride.  References  to  the  amount  of  catalytic  agent  or  acid 
radical  in  a  bath  usually  mean  the  total  of  such  agents,  although  the  method 
of  totaling  them  varu  s  and  needs  to  be  indicated. 

Although  the  current  efficiency  in  chromium  plating  baths  is  low 
(generally  in  the  range  10-25%  for  bright  plate),  a  fairly  high  rate  of 
deposition  is  obtained  owing  to  the  relatively  high  current  densities  used. 
The  voltages  required  are  higher  than  in  most  other  electroplating 
processes:  generally  4  to  10  V,  depending  on  operating  conditions. 
Consequently,  the  generator  capacity  required  for  chromium  plating  is 
higher  than  that  for  most  other  metal  plating,  but  this  disadvantage  has  not 
seriously  hindered  the  widespread  use  of  the  process. 

The  throwing  power  of  chromium  plating  baths  is  relatively  poor. 
Nevertheless,  remarkable  coverage  is  achieved,  even  in  the  plating  of 
articles  of  irregular  shape,  if_the  9pfiipfiimi  ratio  of  chmnnif'  arid  yg  tr>fal 
catalyst -arid  jadicals  is  carefullv-inaintained-  Special  auxiliary  anodes  are 
sometimes  used  in  order  to  cover  deep  hollows  or  recessed  portions,  and 
especially  to  obtain  uniform  thickness  in  hard  chromium  plating  (or  even  in 
thicker  decorative  plating  to  produce  more  uniform  microcracking).  Such 
auxiliary  anodes  are  similar  to  those  used  in  other  types  of  plating  and  are 
designed  in  accord  with  well-known  and  long-established  principles  of 
ample  size  for  current-carrying  requirements  and  proper  spacing  for 
uniform  distribution  of  current. 

The  conductivity  and  density  of  pure  chromic  acid  solutions  are  shown  in 
Figure  1,  based  on  the  measurements  made  at  the  National  Bureau  of 
Standards  [15].  Small  amounts  of  chromium(in}  and  other  cations  decre^e 
conductivity.  It  should  be  noted  that  the  maximum  conductivity  is  not 
achieved  until  a  concentration  of  400  to  500  g/1  is  reached.  Commercial 
chromium  plating  generally  uses  baths  containing  200  to  400  g/1  chromic  acid 
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to  get  as  good  conductivity  as  possible,  along  with  good  current  efficiency, 
satisfactory  deposits,  and  stable  solution  composition.  The  specific  gravity  of 
the  baths  provides  a  rough  measure  of  the  concentration  of  chromic  acid, 
especially  if  due  allowance  is  made  for  other  salts  known  to  be  present. 

THEORY 

As  pointed  out  by  Blum  and  Hogaboom  [13],  no  satisfactory  theory  of 
chromium  plating  from  chromic  acid  baths  has  been  proposed  beyond  the 
principles  stated.  The  theories  to  date  lack  comprehensiveness  both  in  the 
investigations  on  which  they  are  based  and  in  the  explanations  proposed. 
The  purity  of  the  chromic  acid  used  is  often  not  specified  or  established,  and 
yet  the  nature  of  the  results  depends  on  it.  Many  workers  continue  to  report 
some  reduction  and  chromium  deposition  in  “pure”  chromic  acid  solution, 
but  in  the  writer’s  experience,  confirmed  by  Vagramyan  and  Usachev  [16], 
this  is  not  possible:  In  the  electrolysis  of  pure  chromic  acid  solutions  only 
hydrogen  evolution  is  obtained  under  most  conditions. 

Even  the  simplest  questions  cannot  be  answered  with  our  present 
knowledge.  Why  is  it  possible  to  deposit  chromium  from  chromic  acid 
solutions  when  small  amounts  of  various  anions  are  added?  Why  does  the 
current  efficiency  vary  so  widely  with  the  temperature,  the  current  density, 
the  concentration  of  chromic  acid,  and  the  proportion  of  catalyst  anion?  Why 
do  different  anions  give  such  widely  different  results?  Why  do  fluoride 
additions  give  only  dark,  dull  deposits  if  no  sulfate  is  present  [17-19]?  These 
are  only  a  few  of  the  questions  which  any  satisfactory  theory  should  answer. 

The  author  has  reviewed  older  work  on  the  theory  of  chromium 
deposition  in  the  previous  edition  of  this  volume  [7].  This  related  largely  to 
the  study  of  the  film  formed  at  the  cathode  during  plating.  Such  work  now 
seems  partly  rather  irrelevant  and  redundant  since  the  commercial  use  of 
such  films  on  extremely  thin  chromium  plate  to  produce  tin-free  steel  (TFS) 
for  “tin  cans”  has  resulted  in  a  highly  developed  new  art  which  is  discussed 
in  a  later  section. 

No  film  is  visible  ordinarily.  On  the  other  hand,  irregular  etching  of 
chromium  deposits  in  the  production  of  porous  chromium  has  been  noted  by 
Dubpernell  [20];  the  type  of  etching  is  probably  due  to  the  presence  of  such 
an  invisible  film.  This  irregular,  patchy  etching  was  avoided  by  reducing  the 
current  density  for  a  few  minutes  at  the  end  of  the  chromium  plating 
operation  to,  or  below,  the  region  where  chromium  deposition  begins. 

Kasper  [21]  concluded  that  chromium  deposited  from  the  hexavalent 
state.  This  was  confirmed  by  the  use  of  radioactive  chromium  compounds  as 
tracers  [22].  Although  it  seems  somewhat  anomalous  that  it  should  be  easier 
to  deposit  the  metal  from  the  higher  valence  state,  such  behavior  is  not 
unknown  and  can  be  confirmed  thermodynamically  in  some  instances.  In 
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the  present  case,  the  free  energies  of  formation  of  Cr03  and  ViCr203  have 
been  given  by  Coughlin  [23]  as  —121,000  and  -126,575  cal,  respectively, 
an  indication  of  slightly  easier  decoinposability  for  chromic  acid  than  for 
trivalent  salts. 

Similarly,  Levitan  [24]  selects  the  reduction  potential  of  chromium(VI) 
(bichromate)  to  metal  as  +0.4  V  from  Udy  [25],  chromium(III)  to  metal  as 
-0.74  V  from  Latimer  [26],  and  chromium(II)  to  metal  as  -0.91  V,  also  from 
Latimer.  This  would  indicate  that  chromous  salts  are  the  most  difficult  to 
reduce  to  metal,  in  agreement  with  the  findings  of  many  workers.  Pourbaix 

[27]  is  in  agreement  with  these  figures  and  calculates  the  reduction  potential 
of  chromium  from  bichromate  as  +0.3  V,  nTaking  chromium  theoretically 
easier  to  deposit  than  hydrogen  from  such  solutions. 

It  should  be  noted  that  Udy  [25]  considered  chromium(III)  more  difficult  f 
to  reduce  than  chromium(II),  and  calculated  a  reduction  potential  of  -0.9  V 
for  chromium(III)  and  —0.5  V  for  chromium(II).  This  too  is  in  agreement 
with  the  experience  of  many  others,  the  findings  being  about  equally 
divided. 

Pourbaix  [27]  emphasizes  the  importance  of  impurities  as  affecting  the 
electrodeposition  of  chromium,  particularly  from  bivalent  and  trivalent  salt 
solutions.  Blum  and  Hogaboom  [13]  also  call  attention  to  the  powerful  effect 
of  low-overvoltage  metal  impurities  to  decrease  the  efficiency  in  chromium 
(III)  and  chromium(II)  salt  solutions  especially.  The  favorable  conditions  for 
chromium  deposition  in  hexavalent  solutions  may  be  due  to  an  ability  of 
chromate  to  combine  with  and  mask  such  low-overvoltage  metal  impurities 
so  that  they  do  not  interfere  with  the  deposition  of  chromium. 

Workers  occupied  with  chromium(II)  and  chromium(III)  salt  solutions 
have  paid  insufficient  attention  to  what  might  be  called  the  principle  of 
maximum  purity  for  maximum  cathode  potential  or  maximum  overvoltage. 
Mercury  is  a  useful  cathode  for  the  electrodeposition  of  almost  all  metals 
because  of  an  overvoltage  of  1  V  or  more.  However,  Harrison  and  Thirsk 

[28]  have  shown  that  the  deposition  of  little  more  than  a  monolayer  of 
platinum  or  ruthenium  on  the  mercury  is  sufficient  to  decrease  the 
overvoltage  by  0.4  or  0.5  V  or  even  more.  Thus  almost  infinitesimal 
quantities  of  many  metal  impurities  are  probably  sufficient  to  cause  the 
deposition  of  a  black  smut  instead  of  solid  metal,  and  this  creates  a 
low -overvoltage  surface  on  which  it  is  easy  to  evolve  hydrogen  and  difficult 
or  impossible  to  deposit  chromium.  Even  iron,  which  is  omnipresent  in 
chromium  ore  and  all  through  most  of  the  salts,  may  be  such  an  impurity 
(catalyst  for  hydrogen  production).  Such  impurities  have  to  be  identified  and 
eliminated,  or  else  masked  or  combined  in  a  complex  compound  which 
renders  them  harmless.  Even  with  chromic  acid  solution,  Bedi  and 
Dubpernell  [29]  have  shown  that  chromium  deposition  can  be  prevented 


92 


CHROMIUM 


entirely  on  steel  by  a  small  amount  of  an  immersion  deposit  of  platinum  or 
palladium.  Whittaker  [30]  found  a  decrease  in  current  efficiency  from  41  to 
13%  when  using  a  palladium  anode  instead  of  lead. 

Gerischer  and  Kappel  (30a)  emphasize  that  the  film  of  chromium(III) 
chromate  on  the  cathode  must  have  semiconducting  properties,  and  they 
feel  that  it  can  be  reduced  directly  to  metal.  They  further  consider  that  the 
catalyst  anions  keep  the  film  from  growing  too  thick,  and  also  inhibit 
hydrogen  evolution,  thus  favoring  chromium  deposition. 

It  would  seem  that  the  deposition  of  chromium  from  chromic  acid 
involves  the  reduction  of  some  intermediate  compound  with  the  added 
anion,  at  the  cathode,  in  the  chromic  acid  medium  of  low  or  negative  pH, 
and  mixed  activating  and  passivating  tendencies.  Thus,  if  the  chromium 
deposit  were  too  active,  it  would  tend  to  redissolve  in  the  strongly  acid 
electrolyte.  This  may  be  a  reason  for  the  low  current  efficiency  in  high 
catalyst  or  “oversulfated”  baths.  Conversely,  if  the  chromium  deposit  were 
too  passive,  it  would  tend  to  plate  dull  and  in  the  form  of  nonadherent  layers 
flaking  from  each  other,  as  frequently  occurs  when  there  are  current 
interruptions.  Such  current  interruptions  become  less  harmful  or  not 
harmful  at  all  as  the  catalyst  concentration  and  the  temperature  are 
increased,  probably  owing  to  greater  activating  power  of  the  hot  acid 
solution.  While  the  tests  were  made  only  at  20®C,  the  investigation  of  the 
composition  of  the  cathode  film  by  Shluger  and  Mikhailova  [31]  seems 
significant.  The  film  dissolves  in  the  solution  very  rapidly  when  the  current 
is  interrupted,  but  by  withdrawing  the  cathode  with  the  current  on  and 
rinsing  in  distilled  water,  and  repeating  the  operation  30  to  50  times,  these 
workers  were  able  to  arrive  at  the  approximate  composition  of  the  film  by 
ordinary  chemical  analysis.  This  was  done  by  subtracting  a  blank  in  each  case 
found  by  using  the  same  number  of  dips  with  the  current  off,  giving  a 
dragout  representing  the  composition  of  the  original  solution.  The  results 
are  given  in  Table  1,  and  it  is  evident  that  there  is  a  film  of  fixed  composition 


Table  1  Cathode  Film  Composition 


Number  Composition  of  Solution,  g/1  Composition  of  Film,  %  Weight 


of  _ _  of 


Dips 

Cr03 

H2SO4  Cr03/H2S04 

Cr®'^ 

S04^~ 

Film,  g 

300 

3 

100 

67.4 

12.6 

1.06 

50 

316.7 

4 

80 

67  6 

22.4 

10.0 

2.63 

30 

300 

5 

60 

706 

16.3 

13.1 

2.49 

50 

316.7 

6 

53 

68.5 

20.0 

11.5 

4.93 

50 

316.7 

11 

29 

66.6 

23.4 

10.0 

10.36 

30 

300 

12 

25 

61  0 

28  4 

10.6 

6.01 

PRINCIPLES 


93 


regardless  of  the  ratio  of  the  chromium  bath,  and  that  it  has  a  much  higher 
sulfate  content  than  the  bath.  The  total  weight  of  the  film  on  the  22-cm^ 
cathode  is  given  in  the  last  column,  and  shows  that  the  film  thickness 
increases  with  increasing  sulfate  content  of  the  bath,  using  40  A/dm^. 

Similar  determinations  of  the  film  composition  were  reported  by 
Solov’eva  et  al.  [32],  who  found  the  cathode  film  to  contain  from  2. 1  to  13.7 
times  as  much  sulfate  as  was  present  in  the  solution,  with  reference  to  the 
chromic  acid  concentration.  The  work  was  also  done  at  2(fC,  but  under  a 
wider  range  of  conditions,  ranging  from  25  to  250  g/1  Cr03,  0.5  to  12.5  g/I 
H2SO4  (ratios  10-100),  and  at  250  and  500  mA/cm^. 

Solutions  with  fluoride  or  complex  fluoride  catalysts  apparently  permit 
the  deposition  of  chromium  with  very  little  cathode  film,  or  else  the  film 
redissolves  in  the  solution  rapidly,  and  this  is  probably  a  reason  for  the 
radically  different  results  often  obtained  with  such  solutions  as  compared  to 
those  with  a  sulfate  catalyst  alone.  Thus  Shluger  and  Osbenkova  [33]  could 
see  no  cathodic  film  at  all  in  250  g/I  Cr03  solutions  at  20®C  with  up  to  30  g/I 
KF,  while  chloride  and  bromide  additions  gave  visible  cathodic  films. 

There  seems  to  be  some  connection  between  the  electrochemical 
behavior  of  chromium(III)  salts  and  the  properties  of  the  corresponding 
anions  as  catalysts  for  chromium  deposition  from  chromic  acid  solutions. 
Thus  sulfate  is  the  most  complete  and  satisfactory  single  catalyst  for  chromic 
acid  baths,  and  likewise  chromium  is  being  commercially  deposited  from 
chromium(III)  sulfate-based  baths  for  large-scale  production  of  metal  [34. 
35]. 

Similarly,  chromium(III)  chloride  can  give  good  chromium  deposition  by 
itself  [36],  and  chloride  is  an  effective  catalyst  for  chromium  deposition  from 
chromic  acid,  although  the  deposits  are  generally  not  bright.  Unfortunately, 
chlorides  break  down  at  the  anode  with  evolution  of  chlorine. 

Levitan  [24]  showed  that  a  chromium(II)  compound  is  the  primary 
reduction  product  at  the  cathode  during  chromium  deposition,  and 
investigated  the  further  reaction  products  with  chromic  acid.  He  tried 
chromium  deposition  with  0.6  M  chromous  perchlorate  solution  added  to 
sulfate-free,  pure  chromic  acid  solution,  but  no  chromium  deposit  was 
obtained.  Falicheva  [37]  attempted  chromium  deposition  from  chromi- 
um(III)  perchlorate  solutions,  but  only  very  thin  coatings  could  be  obtained. 

Russian  research  [38,  39]  shows  that  there  is  still  disagreement  regarding 
the  mechanism  of  the  electrodeposition  of  chromium,  that  the  nature  of  the 
film  formed  at  the  cathode  still  needs  to  be  determined,  and  that  the 
connection  between  theory  and  practice  is  still  inadequate.  Other  reviews 
cover  deposition  of  both  chromium  and  chromium  alloys  from  chromic  acid 
solutions  [40]  and  from  trivalent  baths  [41]. 

An  unfortunate  defect  in  much  of  the  Russian  work  on  the  theory  of 
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upper  limit  of  current  density  for  this  bright  plate  range,  the  optimum 
throwing  power  will  be  attained. 

In  the  conventional  throwing  power  box,  cyanide  copper  plating  baths 
with  good  throwing  power  generally  have  a  rating  of  around  20  to  40%, 
whereas  most  nickel  plating  and  acid  copper  plating  baths  have  a  rating  near 
zero.  The  throwing  power  in  chromium  plating  has  been  found  to  vary  from 
around  -13%  under  the  best  conditions  to  -100%  and  even  lower  [13,  49, 
52].  The  relative  throwing  power  of  chromium  plating  baths  is  often 
estimated  by  an  empirical  test  such  as  the  Hull  cell  test,  described  in  the 
next  section. 

HIGH  THROW  BATHS 

High-ratio  baths  containing  relatively  high  concentrations  of  organic  acids 
have  been  developed  [53,  54]  which  exhibit  remarkable  throwing  power  or 
covering  power  over  bright  nickel,  almost  as  good  as  that  of  bright  nickel 
baths  themselves.  These  solutions  operate  at  lower  current  efficiencies  to 
produce  thin  bright  plates  of  good  decorative  value.  It  is  a  characteristic  that 
the  coverage  increases  with  time  and  the  plate  continues  to  spread  into  the 
low-current-density  areas  with  longer  plating.  Thus  plating  times  as  long  as  5 
to  10  min  are  recommended  instead  of  the  2  to  3  min  often  used  for 
decorative  plating. 


METALLIC  IMPURITIES 

Cations  that  may  commonly  be  present  in  chromium  plating  baths  include 
chromium(III),  iron,  copper,  nickel,  zinc,  and  sodium.  Chromium(IIl) 
usually  results  when  baths  are  operated  with  too  large  a  cathode  area  and  too 
small  an  anode  area,  or  otganfc  matter  is  introduced.  The 

chroroiuai(ni)  content  oui  be  lept^domi  by  increasing  the  area  e#  the  lead 
anodes  uaed  relative  la  the  cathode  area.  or.  where  this  is  not  practical,  by 
electrolyzinc  the  aohitiMi  far  a  time  with  a  relatively  large  anode  area  and  a 
small  cadMMle  area. 

Iron,  copper,  nickel,  zinc  and  other  metallic  impurities  may  be  introduced 
into  the  bath  in  various  ways;  if  permitted  to  accumulate,  they  cause  an 
increase  in  the  resistivity  of  the  bath.  None  of  the  cations  discussed  has  any 
luBW^ui  thy  beneficial  ctfect  on  the  opeti^ingcharactet<iticfalt|g^^prh. 

^CmomiumOlII)  particularly  is  detrimental,  althou^  contrary  statements 
have  appeared  [55].  The  tradition  that  a  small  amount  of  chromiuin(in}  is 
beneficial  when  added  to  a  new  bath  may  have  grown  up  due  to  making  such 
additions  in  the  early  days  in  the  form  of  chromic  sulfate  or  chromium 
hydroxide  precipitated  from  chromic  sulfate  and  containing  some  sulfate, 
thus  affecting  the  catalyst  content  of  the  bath.  A  number  of  very  painstaking 
investigations  have  failed  to  indicate  any  improvement  in  new  baths  with  the 
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addition  of  small  amounts  of  chromium(III)  and  there  is  no  need  to 
electrolyze  a  properly  made  up  new  bath  for  this  purpose. 

MAINTENANCE  AND  CONTROL 

Chromium  plating  baths  are  seldom  filtered,  although  filtering  has  been 
recommended  [56,  119].  If  some  clarification  is  desired,  it  can  be 
accomplished  by  settling  overnight  and  decanting.  If  desired,  a  chromium 
solution  may  be  filtered  through  a  pad  of  glass  wool  or  through  fiber  glass 
filter  cloth.  Filtering  cloths  of  Vinylite  (Vinyon)  and  Saran  are  also  available 
and  have  substantial!)  c-omplete  resistance  to  chromic  acid. 

Chromium  plating  baths  are  very  stable  in  use,  and  their  composition  can 
be  readily  maintained  by  physical  or  chemical  analysis.  Some  of  the  chromic 
acid  is  reduced  to  chromium(III)  whenever  chromium  is  being  plated,  but 
this  is  continually  reoxidized  to  chromic  acid  on  the  lead  dioxide  surface  of 
the  lead  anodes  commonly  used.  This  automatically  maintains  the 
chromium(III)  concentration  at  a  relativel)  low  figure  under  usual  operating 
conditions,  especially  if  the  area  of  the  lead  anodes  is  sufficient  [57].  If  iron 
or  other  anodes  are  used  for  special  purposes,  the\'  do  not  reoxidize  the 
chromium(III)  to  chromic  acid  as  well  as  do  lead  anodes,  and  a  higher 
equilibrium  concentration  of  chroinium(III)  is  reached  after  the  bath  has 
been  used  for  some  time.  Furthermore,  these  other  anodes,  unless  highly 
insoluble  like  lead,  introduce  contaminating  metals  such  as  iron  into  the 
solution,  and  therefore  should  generally  be  avoided. 

Wetting  agents  are  frequently  used  to  suppress  the  mist  of  solution 
carried  into  the  atmosphere  by  the  hydrogen  evolution  at  the  cathode, 
rather  than  to  prevent  pitting  as  in  other  plating  baths.  A  great  variety  of 
wetting  agents  have  been  developed  to  minimize  the  fumes  evolved  during 
plating;  the  prospective  user  of  such  compounds  should  satisfy  himself  about 
their  stability  under  his  particular  conditions.  If  they  are  used,  surface 
tension  measurements  may  become  desirable  for  control,  although  visual 
observation  of  the  fume  suppression  or  amount  of  foaming  may  be 
sufficient. 

Special  physical  measurements  or  plating  tests  are  frequently  made  to 
check  the  condition  of  a  bath  or  to  determine  the  total  caralytic  effect  of  all 
the  acid  radicals  present.  .Many  plants  use  physical  instead  of  chemical 
analysis  as  the  basis  for  adjustments.  Pinner  and  Baker  [58]  proposed  a 
bent-cathode  test  to  determine  the  ratio  of  chromic  acid  to  total  cataK  st  acid 
radicals.  This  was  a  modification  of  the  strip  test  first  used  by  Fink, 
described  below. 

Pfanhauser  [59]  developed  a  so-called  potentiometric  method  of  checking 
the  approximate  catalyst  content.  This  consists  of  an  ammeter  and  voltmeter 
connected  to  a  small  plating  cell  with  a  4-  or  5-V  source  of  direct  current  and 
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a  rheostat.  The  solution  to  be  tested  is  placed  in  the  cell  with  lead  anodes 
and  a  brass  cathode.  The  current  is  slowly  raised  until  there  is  a  sudden 
increase  in  \oltage  and  a  deposit  of  chromium  appears.  The  current  density 
at  which  this  occurs  is  noted,  and  the  catalyst  content  of  the  bath  in  terms  of 
sulfate  is  estimated  from  current-voltage  reference  curves  plotted  lor 
solutions  of  known  composition.  A  special  instrument  for  making  these 
measurements  has  been  marketed  in  Germany  under  the  name  L.  P.  W. 
Sulfometer  [60];  the  ammeter  of  this  instrument  is  sometimes  calibrated  to 
rekd  the  ratio  directlv.  Stalzer  reviewed  the  use  of  this  instrument  in  1968 
[61]. 

Perhaps  the  most  important  plating  test  used  with  chromium  plating  baths 
is  the  determination  of  the  current  efficiency  under  known  conditions,  as 
first  used  by  Fink  as  part  of  his  strip  test.  When  carefully  carried  out.  this 
measurement  gives  a  great  deal  of  information  regarding  the  characteristics 
of  a  given  bath  and  its  total  catalyst  content.  The  appearance  and  distribution 
of  the  resultant  plate  under  the  test  conditions  can  also  be  studied  when  data 
on  current  efficiency  are  being  obtained.  If  the  current  efficiency  is  not 
required,  the  appearance  of  the  plate  at  different  current  densities  can  be 
observed  to  better  ad\antage  in  a  single  measurement  by  means  of  a  Hull 
cell  or  other  similar  test  [62,  63]. 

The  specific  gra\it\  is  a  good  indication  of  the  chromic  acid  content  with 
new  baths,  but  may  show  considerable  deviation  as  the  bath  is  used  and 
accumulates  metallic  impurities.  Sulfate  is  often  determined  centrifugally, 
but  this  method  is  not  always  reliable.  E.xcess  sulfate  is  commonb 
precipitated  by  the  addition  of  barium  carbonate,  but  it  can  also  be 
counterbalanced  by  the  addition  of  chromic  acid,  if  convenient. 

Silicofluoride-containing  chromium  plating  baths  were  found  difficult  to 
analyze  and  control.  Many  methods  were  proposed,  but  they  were  not 
generally  dependable  or  accurate.  Branciaroli  and  Coleman  [64]  gi\e  a 
better  method  for  the  total  fluorine  content.  There  is  considerable  confusion 
and  inaccuracy  in  the  literature  about  fluoride-  and  silicofluoride-containing 
chromium  baths.  Nevertheless,  and  in  spite  of  the  difficulties,  present-day 
silicofluoride-containing  baths  with  or  without  self-regulating  features  have 
more  than  compensating  advantages. 

SELF-REGULATING  BATHS 

An  important  development  was  the  introduction  of  chromium  plating  bath 
systems  called  self-regulating  high-speed,  or  simply  SRHS,*  baths.  These 
are  chromic  acid  solutions  containing  mi.xed  and  cooperating  catalyst  acid 
radicals  (generally  sulfate  and  silicofluoride)  in  concentrations  controlled 
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1.  APPUCATIOW 

1.1  Thi«  apccif Icatlon  covers  the  requireMnts 
for  the  application  of  a  wear  reaiatant  chroailua 
deposit  on  steel,  stainless  steel,  copper  alloy,  and 
nickel-plated  parts.  Chroalua  platinq  covered  by 
this  specification  shall  be  of  the  followlnq  classes. 

Class  A  -  Parts  plated  to  a  diacnsion-platinq 
thickness  to  a  aaxiaua  of  0.002  inch. 

Class  B  -  Parts  plated  to  diaension  or  ground  to 
dlncnsion  after  plating.  Niniaua  plating  thickness 
on  finished  parts  to  be  0.002  inch. 

1.2  This  specification  covers  the  procedures 
and  requireaents  for  high-speed  chroaiua  baths. 

Other  plating  baths  aay  be  used,  provided  the 
requireaents  of  this  specification  aeets  the 
perforaance  requireaents  of  OO-C-320. 


3.5  HASRIHG  MATERIALS  ' 

'  ■  I  II  ^  £ 

3.5.1  Tapes  -  Suitable  Mldtha 


(a)  1470  Pressure  Sensitive  Tape 

Mining  and  Mfg.  Coapany 


Minnesota 


(b)  Miccrotape  Miccrotube  -  Michigan  Chroae  and 
Cheaical  Coapany 


3.5.2  Stop-Off  Leeouers 

(a)  Onichroae  Stop-Off  -  msT  Cheaicals,  Inc. 

(b)  Miccroshield  -  Miccro  Products 

3.5.3  Stop-Off  Makes 

(a)  Miccrowax  -  Michigan  Chroae  and  Cheaical 
Coapany  or  equivalent 


1.3  This  specification  shall  be  applicable  vhen 
referenced  on  Engineering  drawings,  or  when  called 
out  in  applicable  finish  specifications. 

1.4  This  Revision  H  supersedes  and  includes 
Aaendaent  Nos.  2,  2A,  and  2B.  Items  aarked  |  are 
new  or  revised  with  this  issue. 

1.5  This  revised  specification  is  effective 
upon  issue.  It  may  be  implemented  at  once  but  it 
Bust  be  implemented  by  28  October  1987 
Subcontractors  or  vendors  performing  processing  in 
accordance  with  the  requirements  of  the  previous 
issue  of  this  specification  shall  implement  the 
changes  defined  herein  with  90  days  after  receiving 
this  document.  If  compliance  with  these  changes 
cannot  be  effected  within  the  designated  lead  time, 
a  request  for  deviation  must  be  submitted  in 
coapliance  with  P.S.  10000. 


2.  APPLICABLE  DOCUMENTS 

2.1  The  following  McDonnell  Douglas  (St.  Louis) 
Specifications  form  a  part  of  this  specification  to 
the  extent  referenced  herein: 


P.S. 

10000 

P.S. 

12010 

P.S. 

12020 

P.S. 

12030 

P.S. 

12040 

P.S. 

12045 

P.S. 

12050 

P.S. 

13101 

P.S. 

14023 

P.S. 

15063 

P.S. 

20002 

P.S. 

21201 

P.S. 

21202 

P.S. 

23401 

P.S. 

23405 

Refer  to  the  Process  Specification  Index  for  a 
complete  title  and  the  latest  revision  inforaation 
on  each  specification. 

OO*C-320  -  Chroaium  Plating  (Electrodeposited) 

ASm  £292  -  Conducting  Tiac-Por -Rupture  Notch 
Tension  Tests  or  Materials 


3.  MATERIALS  AND/OR  SOLUTIONS 

3.1  Mater isls  for  solvent  cleaning  and/or  vapor 
degreasing,  P.S.  12010  and/or  P.S.  12020. 

3.2  Materials  for  abrasive  cleaning  and/or 
liquid  honing,  P.S.  12040  and/or  P.S.  12045. 

3.3  Materials  for  Type  II  Alksline  Cleaning, 
P.S.  12030. 

3.4  Hydrochloric  (auriatic)  acid  pickling 
solution,  P.S.  12050.8. 


3.5.4  Plugs  and  Stoppers 

3. 5. 4.1  Rubber  or  plastic  -  suitable  sizes  - 
commercial 


3.6  CHROMIUM  PLATING  SOLUTION  (SELP-REGCLATING. 
HIGH-SPEED)  — - '■ 

3.6.1  Solution  Make-Dp  -  The  self-regulating, 
high-speed  chromium  plating  bath  shall  be  made  up  in 
accordance  with  Table  I. 


CHEMICAL 

(»ANTITY 

TEMPERATURE 

CR-110  Salts* 

2.4  lb. 

132  ♦  5*P 

Tap  Hater 

1  gal. 

Lead-tin  or  lead-antimony  anodes 

*Available  froa  MaT  Cheaicals, 

Inc. 

TABLE  I  -  (HtROMIOM  PLATING  BATH  MAKE-UP 


3. 6. 1.1  Pill  tank  about  two-thirds  full  with 
water  (deionized  water  preferred),  and  heat  to  about 
140*r. 

3. 6. 1.2  Add  and  stir  in  the  required  amount  of 
CX-110  Salts  as  shown  in  Table  I. 

3. 6. 1.3  Add  water  to  bring  to  operating  level 
and  stir  thoroughly  for  at  least  one  hour. 

MOTE;  Do  not  attempt  to  completely  dissolve  all 
salts.  A  certain  amount  will  and  should  teaain 
undissolved. 

3. 6. 1.4  Adjust  teapersture  controller  and  bring 
within  operating  range. 

MOTE;  The  chroaiua  plating  bath  should  not  be 
heated  over  150*P. 

3. 6. 1.5  Place  anodes  in  the  tank,  and  using 
dummy  steel  cathodes,  electrolyte  at  6  volts  for 
about  2  hours. 
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3.t>2  toXutlen  Control 


3. (.2.1  111*  chcoM  plating  aolutlon  shall  ba 

trollad  within  tha  llalta  shown  tn  Tabla  XI  ss 
«qulrs4  by  7.2.2. 


CEBNICAL 

CONCENTRATION 

Chronic  Acid 
CrOy 

30-33  Ot./gal. 

Sulfatas  (as 
■2*>4> 

0.12-0. IS  OS. /gal. 

132  ♦  5*P 

Oilorids 

0.003  ot./gal.^nax. 

TT iwalant 
Chronlua 

O.S  ot./gal. ('■an.) 

Iron 

O.S  os./gal.(  nan. 

ThBLt  II  -  CBROMIUM  PLATING  BATB  CONTROL  (UNICBROKE 
CR'llO  BATB) 


CBBIICALS 

IP  -  Tseh  (70*  IP) 
O-B-795 

4*  by  woluM 

Aablant 

ByiOt,  (SS*  Ba') 
Typa  I,  Class  I 
O-B-SO* 

2SI  by  woluna 

NStar 

Ranaindar 

TABLB  III  •  AMDIC  RCB  SOLOTIOM 


3.B.1.1  Pill  tha  tank  to  tha  half  full  with  tap 
watar . 

3. 1.1.2  With  slid  tank  agitation,  alowly  add 
sufflclant  aulfurlc  acid  apl  hydrofluoric  acid  to 
■act  tha  concantratlon  ragJ^aaanta  of  Tabla  IV  in 
tha  final  bath  voluaa. 

3.B.2  Solution  Control  tha  anodic  atch 
solution  shall  ba  controllad  within  Tabla  IV 
opatatlng  llslts. 


3. (.2. 2  tha  chroslc  acid  concantratlon  ahall  bo 
snalytad  using  a  convantlonal  woluoatrle  osldatlon> 
raductlon  procadura  for  haaavalont  chroslus.  To 
incraasa  tha  chronic  acid  concantratlon  by 
1.0  01. /gal.  add  1.1  ot./gal.  of  CR-130  or  CR-140 
(aaailabla  fros  HAT  Chasicala,  Inc.). 

3. (.2. 3  Tha  chromic  acid  concantratlon  say  ba 
naasurod  on  a  dally  baaia  by  tha  uaa  of  a  bydrooMtar 
callbratad  in  dagraaa  Bausa'.  Plgura  1  shows  tha 
tlationship  batwaan  solution  danslty  in  dagraaa 
sauna'  and  chronic  acid  concantratlon  at  130*P. 

PoTli  Through  uaa  tha  bath  will  bacosa  contaninatad 
with  haaay  sotala  which  will  incraaaa  tha  aolutlon 
danslty.  Chronic  acid  concantratlon  datarslnatlona 
by  hydronatar  should  occasionally  ba  cosparad  to 
analytical  raaulta  to  astabllsh  tha  Incraasa  In 
danslty  dua  to  haavy  natsls.  ^ 

3. (.2. 4  Bariua  carbonata  nay  ba  addad  dlractly 
to  tha  plating  bath  at  oparating  tanparatura  to 
lowar  tha  sulfata  concantratlon.  Por  aach  0.01 
ot./gal.  of  aulfata  to  ba  lowarad,  0.02  ot./gal.  of 
bariua  carbonata  should  ba  usad. 

3.(.2.S  Plating  bath  woluna  loaaaa  dua  to 
avaporatlon  should  ba  taplacad  by  dalonltad  watar. 

3.7  BBVBRSE-ETCB  SOLPTIOII 

3.7.1  Solution  Waka-Dp  -  Tha  ravaraa-atch 
solution  aaka-up  shall  ba  tha  Sana  as  tha  high-apaad 
solution  in  3.(.1. 


CHEMICAL 

CONCENTRATION 

Sulfuric  Acid 

Bydrofluorlc  Acid 

20  to  30%  by  woluaw 

3  to  St  by  woluna 

TABLE  IV  -  ANOOIC  ETCB  SOLDTION  CONTROL 


3.*  STRIPPIWC  SOLOTION 

3.9.1  Solution  Waka-OP  -  Tba  ehrosiun  plata 
stripping  solution  ahall  ba  nada  up  In  accordanca 
with  Tabla  V. 


CHEMICAL 

CONCENTRATION 

OPERATING  mP 

Alkalina 

Elaetro-claanar 

Sodlua  Bydroalda 

1-10  Of. /gal. 

4-S  OS. /gal. 

70  -  140*P 

TABLE  V  .  CBROMIOM  PLATE  STRIPPING  SOLOTION 

3. 9. 1.1  Pill  tank  about  two  thlrda  full  of  tap 
watar.  Add  raguirad  anounts  of  cbaslcals  in 
confornanca  with  Tabla  V  basad  on  final  bath  woluna. 

3. 9. 1.2  Stir  until  chasicala  ara  conplataly 
dissolwad. 


3.7.2  Solution  Control  -  Tha  chronic  acid 
(CrOy)  and  tha  iron  concantratlons  ahall  ba 
controllad  within  limlta  spaclflad  In  3. (.2. 

3.B  AKOPIC  ETCH  SOLOTION 

3.S.1  Solution  >uka-0p  -  Tha  anodic  atch 
solution  shall  ba  nada  up  in  accordanca  with 
Tsbls  III. 


3. 9. 1.3  Add  watar  to  bring  aolutlon  to 
oparating  lawal  and  haat  to  daalrad  tanparatura. 
Solution  tanparatura  of  140*P  is  daslrad  for  noca 
rapid  stripping. 

3.9.2  Solution  Control  -  Tha  stripping  solution 
shall  ba  controllad  within  linita  spaclflad  In 
Tabla  V. 
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4.  EOUIPWENT 

4.1  Solvent  «nd/or  vepor  de9rcaein9  equtpaent 
requited  by  P.S.  12010  and/or  P.S.  12020. 

4.2  Alkaline  cleaninq  equipaent  required  by 
P.S.  12030. 

4.3  Abrasive  cltaninq  and/or  liquid  honinq 
equipaent  required  by  P.S.  12040  and/or  P.S.  12045. 

4.4  Hydrochloric  (Buriatic)  acid  picklinq 
equipaent  required  by  P.S.  12050.8. 

4.5  Ovena  for  stress  and  eabr ittleaent  relief 
of  ateei  parts.  Ovens  opcratinq  up  to  300*P  shall 
Beet  requiteaenta  for  Class  3  aysteas  for 

P.S.  23401.  Ovens  opcritinq  at  temperatures  over 
500*P  shall  aeet  requirements  for  Class  2  systeas 
for  P.S.  23401. 

4.6  Copper  or  brass  hooks,  racks,  and  aire  for 
suspendinq  parts  in  solutions. 

4.7  Reverse  etch  and/or  anodic  etch  tank  and 
associated  equipment  including  lead-lined  or 
Koroseal-lined  steel  tank,  heating  coils, 
temperature  controller,  lead-tin  or  lead-ant iaony 
cathodes,  copper  anode  and  cathode  bars,  filtered 
compressed  air  agitation  and  a  D.C.  power  supply. 

4. a  Chromium  plating  tank  and  associated 
equipment  including  lead-lined  or  Koroseal-lined 
steel  tank,  lead  or  tantalum  heating  coils, 
temperature  controller,  lead-tin  or  lead-ant iBOny 
anodes,  copper  anode  and  cathode  bars,  filtered 
compressed  air  agitation  and  a  D.C.  power  supply. 

4.9  Steel  tank  for  cold  water  rinse  after 
plating. 

4.10  Steel  tank  for  hot  water  final  rinse. 

4.11  Steel  stripping  tank  equipped  with  heating 
coils,  temperature  controller,  copper  anode  and 
cathode  bars,  steel  cathodes,  and  D.C.  power  supply. 

4.12  Filtered  compressed  air  drying  equipaent. 


5.  RSQCIREWENTS 

5.1  PROCESSING  RJQUIREKENTS 

5.1.1  All  brazing,  welding,  feraing,  heat 
treating,  and  shot  peening  shall  be  done  on  parts 
before  chromium  plating.  Mhen  shot  peening  of  steel 
parts  IS  required,  stress  relief  shall  be  done  prior 
to  the  shot  peening. 

5.1.2  Steel  parts  Class  A  or  Class  B  which  arc 
plated  to  final  diaensions  shall  have  a  surface 
finish  prior  to  plating  that  is  equal  to,  or  better 
than,  the  required  finish  after  plating.  When  the 
surface  finish  of  the  chtoaiua  plate  on  such  parts 
IS  not  specified  on  the  drawing,  it  shall  be  equal 
to,  or  better  than,  the  surface  finish  specified  for 
the  base  aetal. 

5.1.3  Prior  to  plating,  steel  parts  having  a 
tensile  strength  greater  than  180  ksi  which  are 
subiected  to  Bachining,  foraing,  or  grinding 
following  heat  treataent,  shall  be  stress  relieved 
per  P.S.  15063. 


5.1.4  After  plating,  steel  -^rts  shall  be 
embrittleaent  relieved  per  P.S.  15063. 

Eabr ittleaent  relief  shall  be  started  within  4  hours 
after  plating.  If  embrittleaent  relief  is  not 
started  within  4  hours,  parts  shall  first  be 
embrittleaent  relieved  and  then  be  aagnetic  particle 
inspected  per  P.S.  21201. 

5.1.5  After  plating  and  esdir ittleaent  relief, 
steel  parts,  not  including  ground  support  parts, 
which  arc  specified  in  tbe  following  list  shall 
receive  aagnetic  particle  inspection  per 

P.S.  21201.  This  inspection  aay  be  perforaed  with 
other  magnetic  particle  inspections  or  be  perforaed 
for  final  part  acceptance. 


(a) 

PB13-8  No  H900-B1000 

1  3 

(  >  200  ksi) 

(b) 

4330V  (>  200  ksi) 

(c) 

4340  ( >  200  ksi) 

(d) 

BP9-4-30  (  >  220  ksi) 

(e) 

300H  (  >  280  ksi) 

5.1, 

.6  Auxiliary  lead  anodes  shall 

be  used  for 

plating  in  holes,  recessed  areas,  or  other  difficult 
hard-to-plate  areas,  when  called  out  by  Engineering 
drawing  or  other  applicable  specification.  These 
anodes  shall  be  of  such  size  and  shape  commensurate 
with  area  being  plated.  Additional  solution 
circulation  into  saall  and  deep  holes  or  recesses 
may  be  necessary. 

5.1.7  Parts  should  be  continuously  plated  to 
prevent  delamination  of  the  chtoaiua  deposit.  If 
parts  are  pulled  from  the  tank  for  dimensic~al 
checks  and  plating  Bust  be  continued,  follow  the 
Current  Interruption  to  Measure  Diaensions 
Procedurcu  listed  in  6.10. 

5.1.8  Parts  having  chroaiua  deposits  that  do 

not  aeet  finish  requireaents,  shall  be  stripped  of 
chroaiua  and  then  replated.  //i'-  •  -  - 

5.1.9  Parts  which  have  been  removed  from  the 
plating  tank  and  are  dry  and  have  insufficient 
plating  or  are  diaensionslly  under  size  shall  be 
stripped  of  chromium  and  then  replated. 

5.1.10  Parts  requiring  chroaium  and  cadaium 
plating  shall  be  plated  first  with  chroaiua. 

5.1.11  All  unplated  areas  of  steel  parts  shall 
be  protected  as  soon  as  possible  after  plating  with 
rust  preventive  coapound  or  primer  in  accordance 
with  the  applicable  finish  specification. 

5.2  TEST  SPECIMEN  BEQUHUSMENTS 

5.2.1  Adhe  ion  test  panels  shall  be  4130  or 
4340  steel,  approxiaately  1  inch  x  4  inches  x  0.040 
inch. 

5.2.2  Test  specimens  for  evaluation  of  hydrogen 
eabrittleaent  relief  shall  be  Bade  of  material  which 
is  identical  in  type  and  heat  treataent  to  the 
production  material,  or  the  specimens  shall  be  aade 
of  4340  steel  conforming  to  HIL-S-5000  or  AMS  6414, 
heat  treated  to  260-280  ksi  ultimate  tensile 
strength.  These  specimens  shall  confora  to  either 
HCAIR  Std.  6M114-1  ot  AJTM  E292  configuration,  with 
0.010  *  0.0005  inch  notch  root  radius.  The 
speciaens  shall  be  plated  to  a  deposit  thickness  of 
0.0015-0.0030  inch. 
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5.3  HATXm:  yuorinTY 

5.3.1  C«n«r»l  APD««f 


JHUBUHTB 


5. 3. 1.1  Th*  •a-platad  cbtoBlua  dapetit  ahall  ba 
aaooth.  eontlnuoua,  adhatant  and  fraa  of  bliatara. 
Ctackliif  1b  tha  as>platad  chroalua  that  can  ba  aaan 
vlth  tha  unaidad  aya  ahall  ba  eauaa  for  rajaetlon. 

A  unlfora  aatin  luatarlaaa  finish  la  aceaptabla. 

Tha  additional  raqulraoanta  apaelflad  balow  shall  ba 
•at  as  applleabla. 

5. 3. 1.1.1  Tarts  platad  to  dtaanalon  -  Tba 
as-platad  chtoaTua  ahall  ba  fraa  of  pita,  nodulas 
and  treaty  burnad  araaa. 

5. 3. 1.1. 2  Tarts  to  ba  around  to  dloanalen  - 
Pita  having  a  dapth  that  doas  not  panotrata  tha 
final  thtcknasa  or  radius  of  tha  part  and  can  ba 
raaovad  by  9rlndln9  ara  aceaptabla.  Proaty  burnad 
araaa  which  will  ba  raaovad  by  9rlndln9  ara 
aceaptabla. 

5.3.2  Plating  Adhaaton 

5. 3. 2.1  Adhesion  teats  shall  be  aade  by  bandln9 
test  panels  through  an  angle  of  100*  on  a  diaaetcr 
equal  to  tba  thickness  of  the  panel,  straightening, 
and  than  asaainlng  at  four  dlaaaters  aagnlf Icatlon. 
Tha  coating  ahall  be  adherent  and  show  no  separation 
ftoa  the  base  natal.  Poraatlon  of  cracks  In  either 
tha  base  natal  or  in  the  plating,  that  does  not 
result  In  flaking  or  peeling  of  the  plating  shall 
not  ba  causa  for  teiection. 

5.3.3  Plating  Thickness 

5. 3. 3.1  Thickness  of  chroalua  plating  shall  be 

•  pacified  on  the  Engineering  drawing  or  other 
ppllcabla  docuaant. 

5.3.4  Kahritt tenant  Test 

5. 3. 4.1  Pour  speciaens  conforalng  to  the 
raqulranants  of  5.2.2  shall  be  enbr ittlenant  relief 
baked  In  accordance  with  P.S.  15003,  loaded  In 
tanslon  to  75  percent  of  the  predeteralnad  notch 
tanaile  ultlnate  strength  and  bald  at  this  load  for 
200  hours.  Tha  saaples  shall  be  conaldarad 
nonconforning  if  any  spaclnan  falls  by  fracture  or 
If  any  spaclnan  Is  cracked.  Spaclnana  shall  ba 
inspected  for  cracks  by  penetrant  Inspection  par 
P.S.  21202. 

5. 3. 4. 2  Honconfornanca  of  any  teat  spaclnan 
•hall  result  In  red-tagging  of  tha  tank,  and  no 
further  plating  work  shall  ba  conducted  until 
resolution  of  tha  operating  problana.  Tha 
ai^rlttlanant  relief  teat  shall  ba  repeated 
Inaadlately. 

5.4  CHPOME  PLATE  SUM  OUT 

5.4.1  Whan  chtona  plate  is  applied  to  fatigue 
critical  or  fracture  critical  parts  so  designated  by 
tha  tnglnaarlng  drawing,  and  to  high  atrangth  ataal, 
tha  ebroaa  plate  tarnlnatlon  shall  consist  of  a  run 
out  within  a  distance  spacifiad  upon  tba  Engineering 
drawing. 

5.4.2  Tha  tarn,  ’run  out*,  describes  tha 
transition  of  tba  plating  thieknasa  fron  Its 
flnlabod,  ground  surface  to  Its  tarnlnatlon.  (Pun 
out  ahnli  ba  aynonynous  with  otbar  daacrlptlwa 
Caras,  such  ••  blaad  out,  faatbar  out  and  fade 
out.)  Pun  out  la  tba  dactaaaa  In  plating  thieknasa 
that  takas  place  In  a  gradual,  unlforn  Banner  to 
^^^•ult  in  a  tapered  edge.  Tba  shape  of  tha  taper 
^^Ky  ba  straight,  or  nildly  conwas,  or  nlldly 
^Beoneawa.  Staps  ara  not  acceptable.  Pafer  to 
figure  2  for  asaaplas  of  aceaptabla  run  out. 
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5.4.3  Tha  prefarrad  nathod  for  accoapllshlng 
chrona  plate  run  out  la  through  proper  nasklng  and 
robber  tachnlquaa  during  tba  plating  procaaa. 
Bowawar,  run  out  nay  ba  acco^liahad  by  careful 
SMChlna  grinding,  provided  tha  plating  thickness  la 
.002  Inch,  or  greater.  Care  nuat  ba  taken  to  avoid 
owarhaatlng  and/or  grinding  Into  tha  ataal 
•ubatrats.  nia  shot  paanad  surface  shall  net  ba 
dlatutbad. 

5.4.4  Additional  corrosion  protection  la 
required  on  tha  thinned  out  chrona  and  any  bare 
ataal  ranalnlng  In  tha  run  out  area.  This  area 
•hall  ba  brush  platad  using  low  aabrlttllng  cadaluiri 
Plata  par  P.t.  13113  or  other  coating  specified  on 
tha  Engineering  drawing.  This  protection  la  not 
raqulrad  for  parts  Innarsad  In  hydraulic  oil. 


0.  PEOCEDOEES 

4.1  Solvent  clean  or  vapor  degrease  parts  In 
accordance  with  P.S.  12010,  or  P.S.  12020  to  ranove 
oil  and  graaaa. 

0.2  Stress  relieve  steal  parts  in  accordance 
with  requlranants  of  5.1.3. 

0.3  Reaove  scale  and  corroaion  products  by 
abrasive  cleaning  In  accordance  with  P.S.  12040,  or 
by  liquid  honing  In  accordance  with  P.S.  12045. 

0.3.1  Shot  peen  steel  parts,  as  specified  by 
Engineering  drawing. 

0.4  rusk  areas  which  are  not  to  be  plated  with 
rubber  stoppers,  rubber  aasks,  tape,  or  lacquer. 
Eafora  dipping  parts  in  wax  or  spraying  them  with 
lacquer,  cover  any  surfaces  that  ate  to  ba  pitted 
with  aluninua  foil  or  tape  to  prevent  contanination 
by  wax,  laequat  or  other  contsnintnts. 

0.5  Attach  parts  to  racks  or  fixtures  Baking 
certain  that  good  electrical  contact  has  bean  aade. 

0.0  Alkaline  clean  parts  In  accordance  with 
P.S.  12030,  type  as  applicable  for  substrate. 

0.7  Pra-Platlnu  Activities 

0.7.1  Parroua  Alloy  and  Stainless  Steel  Parts  - 
Anodic  etch  parta  In  the  ’Reverse  etch*  aolutlon 
confornlng  to  3.7  at  1-3  aaparas  par  square  Inch 
using  a  voltage  range  of  4-0  volta.  Parts  aade  of  f 
4130,  4340,  or  300H  ataal  shall  ba  etched  for  3-5 
■Inutaa.  All  other  steel  parta  shall  ba  etched  for  ‘. 
30-120  aaconda.  Ulnae  and  transfer  than  to  tha  ^ 
plating  tank  laBadlataly.  Nban  parts  are  reverse 
etched  In  tha  plating  tank,  rinsing  and  transfer  of 
tha  parts  la  not  nacaaaary. 

ALTtmiATg;  Activate  the  parts  by  anodic  etching  for 
00  aecon^s  *  IS  aaconda  In  tha  anodic  etch  solution 
(3.0)  using's  currant  density  range  of  4-4  aaperes 
for  each  square  inch  of  exposed  netal:  rinse  and 
plate  Innedlately. 


0.7.2  Nickel-Plated  Parts  -  laaierse  the  parts 
In  tha  001  hydrochloric  acid  «olutlon  (P.S.  12050. S) 
for  15  -  30  seconds)  rinse  and  plate. 

ALTEAWATEi  Activate  the  parta  in  tba  Table  III 
anodic  etch  aolutlon  for  00  aacend  *  15  seconds 
using  a  currant  density  range  of  4  -  0  aaperes  for 
each  square  inch  of  exposed  aetali  rinse  and  plate 
laaedlataly. 
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of  Standard  articles,  and  particularly  where  automatic  plant  is  con¬ 
cerned,  it  is  possible  to  make  a  fair  estimate  of  the  quantity  of  chromic 
acid  to  be  added  at  regular  intervals  to  maintain  the  concentration. 
However,  the  additions  should  be  somewhat  less  than  those  required 
theoretically  and  the  balance  made  up  only  after  chemical  analysis  has 
confirmed  the  quantity  required. 


Tmalent  Chromium 

Chromic  acid  is  reduced  at  the  cathode  to  the  trivalent  state,  but 
as  this  product  is  oxidised  to  chromic  acid  at  the  anode,  an  equilibrium 
becomes  established.  The  concentration  under  equilibrium  conditions 
depends  mainly  on  current  density  and  the  ratio  of  the  cathode  and 
anode  areas.  If  the  effective  anode  area  is  greater  than  the  cathode 
area,  the  trivalent  chromium  concentration  remains  low.  If,  on  the 
other  hand,  due  to  the  shape  of  the  pan  for  deposition,  as,  for  example, 
in  internal  deposition,  the  anode  area  is  small,  or  if  the  anodes  are 
not  properly  maintained  then  the  trivalent  chromium  concentration 
may  become  quite  high. 

As  a  general  rule,  the  concentration  of  trivalent  chromium  should 
not  exceed  li  oz./gal.  Concentrations  greater  than  this  may  cause 
pined  deposits. 

The  colour  of  the  solution  is  a  good  indication  of  the  trivalent 
chromium  content.  If  the  solution  is  transparent  and  orange  in  colour, 
the  trivalent  chromium  concentration  is  low.  If,  however,  the  solu¬ 
tion  is  opaque  in  thin  layers  and  has  a  greenish  hue,  it  can  be  assumed 
that  the  trivalent  concentration  is  high.  The  necessity  for  chemical 
analysis  can  be  judged  by  these  means,  but  in  any  case  an  exact 
analysis  should  be  carried  out  every  three  months. 


The  Dechromator 

As  already  stated,  the  concentration  of  trivalent  chromium  in  the 
solution  depends  on  the  respecuve  areas  of  the  cathode  and  anode. 
By  careful  arrangement  of  the  sequence  of  work  treated,  alternating 
work  requiring  a  small  anode  area  with  work  requiring  a  large  anode 
area,  it  is  usually  possible  to  maintain  the  concentration  at  a  suitably 
low  level.  If  this  cannot  be  arranged,  trivalent  chromium  can  be 
oxidised  back  to  chromic  acid  in  the  solution  by  the  “  porous  pot " 
method  (Dechromator).  This  comprises  a  small  cathode  in  a  porous 
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container  of  unglazed  earthenware  which  is  hung  on  the  cathode  bar 
while  the  solution  is  worked  at  high  current  density  and  with  a  large 
anode  area.  The  trivalent  chromium  in  the  bulk  of  the  solution  is 
oxidised  to  chromic  acid  whilst  that  formed  at  the  cathode  is  retained 
in  the  pot.  When  the  resistance  of  the  solution  in  the  pot  becomes 
too  high  for  satisfactory  working  it  is  discarded,  and  the  operation  is 
repeated,  if  necessary. 

Although  widely  used,  it  is  not  entirely  satisfactory  except,  per¬ 
haps,  for  small  installations,  since  the  Liquid  inside  the  pot  tends  to 
bubble  over  partly  as  a  result  of  the  tremendous  gas  evolution  and 
partly  through  actual  boiling  resulting  from  the  high  current  densities 
employed,  so  spilling  back  trivalent  chromium  into  the  bulk  of  the 
solution. 

Another  method  (Seegmiller  and  Lamb“^),  which  avoids  the  use 
of  a  porous  pot,  is  to  work  the  solution  at  a  high  temperature  (175  “F.) 
with  a  high  cathode  current  density  (550-600  amp./sq.  ft.)  and  a  low 
anode  current  density  (18-20  amp./sq.  ft.).  A  steel  rod  can  be  used 
as  cathode  in  conjunction  with  an  antimonial  lead,  anode  having  an 
area  at  least  thirty  times  as  large  as  that  of  the  cathode. 


Fig.  202. 

Dechromaior  employed  to  reduce 
trivalent  chromium  concentration. 
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The  following  numerical  example  indicates  the  speed  of  oxida* 
tion  obtained  in  this  way.  Using  a  current  of  6  amp. /gallon  of  solu¬ 
tion,  a  cathode  cmrent  density  of  550  amp./sq.  ft.  and  an  anode 
current  density  of  18  amp./sq.  ft.,  the  trivalent  chromium  concentra¬ 
tion  was  reduced  from  3+  oz./gal.  to  }  oz./gal.  in  : 

22  hours  with  solution  temperature  175  °F. 

41  „  „  „  „  120“  F. 

126  „  „  „  „  70“F. 

Sulphuric  Acid 

The  sulphuric  acid  concentration  may  decrease  due  to  spray  loss 
and  drag-out  of  solution  or  it  may  increase  due  to  sulphuric  acid 
carried  over  from  the  etching  solution  or  to  its  presence  as  an  impurity 
in  the  chromic  acid  additions  which  are  made  periodically.  If  the 
parte  treated  have  a  complex  shape,  the  greatest  effect  will  be  due  to 
the  acid  carried  over  from  the  etch,  and  the  sulphuric  acid  concentra¬ 
tion  of  the  solution  will  gradually  increase. 

The  sulphuric  acid  content  desired  depends  essentially  on  the 
content  of  chromic  acid.  The  ratio  CrOj:H;SO.„  usually  approxima¬ 
tely  100: 1,  should  not  vary  by  more  than  10-20  units  from  the  value 
originally  fixed.  It  follows,  therefore,  that  the  sulphuric  acid  concen¬ 
tration  should  be  checked  each  time  chromic  acid  is  added  to  the 
solution. 

If  the  sulphuric  acid  concentrau'on  is  too  low,  the  necessary  extra 
quantity  of  sulphuric  acid  can  be  added  as  such.  If  the  concentration 
is  too  high,  the  excess  can  be  eliminated  as  barium  sulphate  by  addi¬ 
tion  of  barium  carbonate  cr  hydroxide.  Approximately  2x  oz.  of 
barium  carbonate  or  hydroxide  are  required  to  remove  x  oz.  of  sul¬ 
phuric  acid. 

The  reactions  involved  in  the  removal  of  sulphuric  acid  are 
probably  as  follows  : 


Ba(OH):  +  H:CrO.  BaCrO«  +  2H:0  (1) 

BaCrO,  +  H:S04  BaS04  +  H^CrO,  .  (2) 


Reaaion  (1)  will  take  place  immediately  on  addition,  but  reaction 
(2)  will  progress  much  more  slowly  as  barium  chromate  is  almost 
insoluble  and  will  remain  on  the  bottom  of  the  vat.  In  order  to 
increase  the  speed  of  reaction,  it  is  preferable  to  fill  the  calcuLted 
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The  word  "repiating"  should 
mean  only  one  thing  —  put¬ 
ting  another  layer  of  chrome  on  an 
existing  deposit.  It’s  a  no-no  to  say 
you  are  going  to  "strip  and  replate  a 
piece."  The  correct  terminology  is 
“strip  and  plate,"  a  procedure 
which  can  save  a  lot  of  confusion 
around  the  shop.  There  is  also  a  lot 
of  confusion  about  how  to  replate 
different  thicknesses  of  hard 
chrome  properly.  It’s  not  surprising 
that  there  are  several  schools  of 
bought  as  to  the  best  procedure. 
Unfortunately  one  of  them  is  avoid 
doing  it  like  sin.  To  s/r/p  and  plate 
instead  of  replating  hits  you  where 
it  hurts  —  in  the  balance  sheet  at 
the  end  of  the  year. 

When  repiating  Is  done  correctly 
there  should  be  n&yiiflerence  in  the 
layers  and  grinding  through  the 
bond  zone  should  not  be  notlce- 
'^'Wble.  Some  shops  call  repiating 
^  Of ‘•*minating,"  which  Is  also  a  bad 
;  i:  -  Iterm.  I  don't  laminate  and  neither 
^  ^Ishould  you.  The  word  "laminatino" 
^  Suggests  two  distinct  layers,  and  Is 
'  ^(terrible  public  relations.  As  far  as 
the  public  is  concerned,  they  know 
llaminating  to  mean  distinct  layers 
(with  a  binder  or  space  in  between. 
lEven  If  the  piece  Is  replated  two  or 
Imore  times,  the  final  result  should 
be  a  solid  deposit  of  chrome. 

In  the  Metal  Finishing  Guidebook 
section  on  repiating  chrome,  a 
method  Is  described  that  gives 
"ood  results  under  some  condi- 
ns  but,  unfortunately,  poor  re- 
Its  In  others.  There  are  too  many 
^variables  that  affect  the  outcome  to 
have  a  simple  rule  for  everything. 
Some  of  the  variables  are  chrome 
thickness,  whether  the  surface  Is 
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newly  plated  or  ground,  or  a  surface 
used  in  service.  Other  variables  are 
anode  condition,  part  of  the  surface 
left  unplated,  surface  on  finish  size, 
spot  plating,  surface  ground  or  plat¬ 
ing  worn  through  in  spots,  and  base 
material. 

All  dictate  the  procedure  to  be 
used.  The  situation  is  not  as  bad  as 
this  sounds,  but  it  will  require  a  few 
decisions.  First  we  tackle  the  basic 
procedure,  which  will  cover  about 
75%  of  the  repiating  jobs,  then  we 
take  up  the  rest. 

In  all  cases  we  want  the  plating  to 
continue  just  as  it  left  off.  This 
means  a  warm-up  period  in  the  tank, 
to  get  the  workpiece  up  to  tank  tem¬ 
perature.  While  you  can  plate  on  a 
chemically  clean  surface,  an  etched 
surface  is  better.  Any  surface  that^ 
has  more  than  0.0015'  (0.038  mm)  © 
thick  chrome  should  be  reverse  o 
etched  for  three  minutes,  after'^) 
warm  up,  at  the  regular  running  volt¬ 
age  of  the  tank.  This  will  remove 
about  0.0(X}S'  (0.013  mm)  of  the 
chrome  surface  and  lightly  etch  it. 

If  reverse  plating  (etching)  is  al¬ 
lowed  to  continue  much  beyond 
this  time  the  chrome  will  either  be 
removed  entirely  or  in  spots,  or  be 
badly  etched,  which  will  show  in  the« 
new  layer  of  chromium.  Which  of  | 
these  nasty  things  happens  will  de¬ 
pend  on  the  chrome  thickness  and 
condition.  The  three-minute  mark 
for  anodic  treatment  in  the  chrome 
plating  solution  has  stood  the  tesiX 
of  time  of  over  40  years  of  repiating. 
Yea,  there  are  exceptions,  so  watch  / 
for  them  down  the  page.  / 

Because  you  are  removing  a  / 
0.0005'  (0.013  mm)  thick  chrome 


layer,  it  isn't  necessary  to  go 
through  any  Involved  cleaning  pro¬ 
cess.  You  don't  need  an  electro¬ 
cleaner,  which  is  expensive  to  main¬ 
tain  and  will  slow  you  down.  Wipe 
the  surface  with  lacquer  thinner  and 
whiting  powder,  rubbing  to  remove 
grease  and  oil  or  other  foreign  mat¬ 
ter  on  the  surface.  If  the  part  has 
been  used,  a  greaseless  polishing 
or  glass  beading  treatment  may  be 
in  order.  Get  the  surface  dean  and, 
even  more  Important,  keep  it  clean! 
Don’t  lay  the  workpiece  on  a  dirty 
bench  or  scrape  it  on  the  anode 
when  reracking  It.  If  you  get  into  any 
other  involved  cleaning  procedure 
you  wind  up  with  unnecessary 
equipment,  excessive  water  use, 
and  chemical  disposal  problems. 
The  wasted  time  and  effort  can  be 
better  spent  on  something  more 
productive. 


Warm-up  time  Is  five  to  30  min-., 
utes,  the  actual  period  depending  - 
on  the  mass  of  the  part.  In  any  case,  S 
never  warm  up  the  part  longer  than^J^ 

30  minutes.  Parts  heat  up  very 
quickly  when  immersed  in  a  solu¬ 
tion.  So  now  you  have  warmed  the 
piece  up  and  reversed  it  three  min¬ 
utes.  As  soon  as  it  hits  the  three- 
minute  mark  cut  the  voltage  down  » 
to  three  volts,  then  turn  the  rack4 
around  to  plating  position.  SlowlyK- 
bring  the  voltage  up  to  plating  voll-»^'^ 
age,  but  taka  no  longer  than  one'4’'  ^ 

minute  to  do  this.  I  mean  one  min-x^  r 
ute  absolutely,  positively,  so  watch 


the  clock! 


The  reason  for  the  cut  voltage  is 
as  follows.  Especially  with  conform¬ 
ing  anodes  and  high  plating  rates, 
the  anode  will  plate  In  the  reverse 


cycle.  This  chrome  will  be  plated 
very  rapidly  on  the  high  current  den¬ 
sity  areas  when  the  rack  is  placed  in 
the  plating  position.  If  the  voltage  is 
lowered  at  the  start,  the  chromium 
will  deposit  on  the  piece  at  a  more 
normal  rata.  Taking  one  minute  to 
bring  the  voltage  up  Is  more  than 
long  enough  to  deplate  the  anode. 
More  than  one  minute  wastes  time 
and  may  induce  gas  bubble  pitting. 

Some  people  recommend  taking 
10  minutes  to  bring  the  voltage  up. 
If  your  labor  is  worth  50c  a  minute,  a 
little  head  math  will  tell  you  what 
this  wasted  time  costs,  and  believe 
me,  it  /s  wasted.  To  make  up  for  the 
removal  of  0.0005'  (0.013  mm)  thick 
chrome  plus  slowing  down  of  the 
anode,  which  occurs  when  the  an¬ 
ode  is  dormant  in  the  tank,  it  will  be 
necessary  to  add  Vi  hour  to  the  run¬ 
ning  time. 

If  you  are  looking  for  these  re¬ 
plate  racks  to  be  vigorously  gassing 
at  the  end  of  three  minutes  reverse, 
forget  it.  Some  will  and  some  will 
not.  This  is  not  a  reliable  indicator 
that  the  piece  has  had  the  proper  re¬ 
verse  treatment.  How  much  gassing 
you  will  see  is  determined  by  sev¬ 
eral  factors,  such  as  the  age  and 
condition  of  the  anode.  A  new  an¬ 
ode  will  hardly  gas  at  all  while  older 
ones  gas  at  a  variable  rate  as  they 
reform. 

The  condition  of  the  chrome  plate 
also  has  an  effect.  If  you  replate  a 
piece  that  has  been  just  pulled  out 
of  the  tank.  It  will  begin  gassing  vig¬ 
orously  (whatever  that  means)  in 
less  than  30  seconds.  If  it's  turned 
around  with  less  than  30  seconds 
reverse,  it  is  very  likely  to  peel  im¬ 
mediately  or  in  the  grinding  opera¬ 
tion.  The  three  minutes  reverse 
takes  into  account  the  variables  for 
the  heavier  chrome  deposits.  You 
can  get  in  trouble  with  large  pieces 
that  have  poor  contact,  connec¬ 
tions,  not  enough  anode,  and  slow 
plating  rates.  Reverse  will  also  be 
slow,  so  use  four  or  five  minutes  for 
thsss.  What  I  am  saying  is  that  you 
are  not  supposed  to  be  plating  like 
that  anymore! 

When  running  pieces  in  conform¬ 
ing  tank  anodes,  it’s  easy  to  lift 
them  and  check  them  for  size.  Sub¬ 
tract  0.CX)04  (0.01  mm)  per  Inch  of 
piece  diameter  for  shrinkage  from 


140*F  (60'C)  to  room  temperature 
to  get  the  correct  size  while  hot.  Do 
not  rinse  it  off,  and  if  after  a  quick 
check  it  still  needs  more  chrome, 
drop  it  back  in  the  anode.  You  must 
reverse  it  again  for  three  minutes  to 
insure  that  it  will  not  peel. 

There  is  always  some  oil  floating 
on  the  tank  which  could  adhere  and 
cause  peeling  if  it  isn’t  removed  by 
reverse  treatment.  At  that  stage  of 
the  game  it  doesn’t  pay  to  take 
ct.ances.  A  large  shaft  or  roller  out 
of  the  tank  a  few  minutes  doesn’t 
need  a  warm  up.  It  will  taka  you 
about  five  minutes  to  get  it  started 
again,  which  is  enough  to  bring  it 
back  to  running  temperature. 

When  replating  thin  deposits 
under  0.(X)15'  (0.038  mm)  thick  you 
have  a  whole  new  ball  game.  Re¬ 
verse  times  have  to  be  shorter  to 
prevent  partially  or  sometimes  en¬ 
tirely  removing  the  existing  plate.  If 
the  material  is  low-carbon,  low-alloy 
steel,  reversing  the  plate  off  may  be 
the  thing  to  do.  If  you  reverse  the 
plate  off  high-carbon,  high-alloy 
steel,  or  other  materials  it  may  be 
rejectsvllle.  Steels  that  can  tolerate 
only  less  than  one  minute  reverse 
will  probably  misplate  where  the 
chrome  is  entirely  stripped  off.  Of 
course,  other  materials  that  can’t 
stand  any  reverse  wilt  be  a  total  loss 
if  the  chrome  breaks  through. 

To  avoid  these  problems,  reverse 
treatment  after  the  warm  up  can  be 
from  Vi  to  two  minutes  and.  In  spe¬ 
cial  situations,  no  reverse  at  ail 
should  be  done.  Jobs  we  are  talking 
about  now  would  be  other  than  plus 
grind  pieces.  Because  of  the  short¬ 
er  reverse  times  it  will  be  necessary 
to  clean  the  surface  more  thorough¬ 
ly  and  maintain  it  in  a  no  waterbreak 
condition. 

For  the  beginners,  if  a  surface  Is 
totally  free  of  oil,  grease  or  tallow, 
water  will  spread  over  it  in  a  thin, 
uniform  film.  The  water  will  bead  up 
or  refuse  to  cover  the  surface  where 
any  of  the  just-mentioned  soils  are 
present.  To  clean  a  surface  to  a 
waterbreak-free  condition  it  can  be 
scrubbed  with  caustic  solution 
from  the  electrolytic  strip  tank  and 
pumice  powder.  You  can  also  use 
scouring  powder  purchased  from 
your  local  grocery  store.  Most 
brands  have  grease-dissolving  and 
wetting  agents  in  them  already. 


I  have  mentioned  the  everpresent 
oil  slick  on  the  surfaces  of  chrome 
solutions.  Now  comes  what  to  do 
about  it.  When  putting  in  this  type 
of  replate  work.  It  should  go  in  be¬ 
tween  working  racks  or  at  the  end  of 
the  tank  where  air  agitation  bubbles 
are  coming  up.  You  will  find  no  oil 
slick  at  these  places.  A  dry  surface 
wilt  pick  up  oil  easier  than  a  wet 
one.  Putting  the  piece  in  while  wet 
with  water  also  heios. 

How  much  reverse  you  should 
use  will  depend  on  the  thickness  of 
the  existing  chrome  deposit.  A  rule 
of  thumb  is  that  you  will  remove 
0.00015*  (0.004  mm)  thick  chrome 
per  minute  after  the  warm-up  pe¬ 
riod.  Experience  has  also  shown 
that  If  you  are  going  to  reverse  the 
work  at  all,  the  minimum  time  is  30 
seconds.  To  be  on  the  safe  side  you 
would  only  want  to  remove  no  more 
than  20%  because  some  areas  may 
reverse  faster  than  others. 

You  don’t  have  to  carry  this  out  to 
the  last  decimal  point.  Close 
enough  would  be:  two  minutes  for 
chrome  between  0.001  and  0.0015' 
(0.025  and  0.038  mm),  one  minute 
(or  0.0005  to  0.001*  (0.013  to  0.025 
mm)  and  30  seconds  for  unde 
0.0()05*  (0.013  mm)  after  warm  up.  l 
had  you  fooled  there  for  a  minute.  I 
bet  you  thought  this  was  going  to 
be  complicated,  you  will  be  replat¬ 
ing  either  thin  or  thick  deposits  and 
Just  about  nothing  In  between. 

There  are  several  situations 
where  no  reverse  treatment  before 
replating  is  called  for.  One  of  these 
is  a  hold-to-size  job  that  comes  out 
a  few  tenths  light.  When  you  unrack 
any  job,  treat  It  as  If  It  will  have  to  go 
back  in  the  tank.  This  means  don't 
scrape  the  anode,  remove  the  hold¬ 
ing  bottom  or  tear  off  the  stopoff 
before  checking  the  piece  for  size. 
Keep  it  clean,  wear  gloves  so  you 
don’t  fingerprint  It  and  don't  lay  it 
on  a  dirty  bench.  Remembering  this 
will  save  you  a  lot  of  time  and 
trouble. 

To  add  a  little  more  chrome  to  the 
piece,  warm  It  up  with  only  the  cath¬ 
ode  hook  Insulated.  If  the  anode 
works  off  the  other  racks,  it  won't 
slow  down,  so  it  will  be  easier  to  fig¬ 
ure  the  additional  running  time 
Keep  warm-up  time  as  short  as  poi 
sible,  which  would  bs  about  five  or 
10  minutes  for  small  pieces. 
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tH  you  have  kept  the  piece  clean, 
p  put  It  back  in  the  tank  in  an  area 
ie,;<  '.here  is  no  oil  slick,  it  will  not 
peel  and  the  plating  will  be  satisfac¬ 
tory.  I  have  used  this  procedure  on 
pieces  that  have  gotten  very  rough 
treatment,  with  no  failures  in  use.  in 
this  case  you  are  replating  on  a 
chemically  clean  surface.  A  point  I 
may  not  have  made  clear  Is  that  I  al¬ 
ways  reduce  the  voltage  on  every  re¬ 
plate  |ob  before  the  piece  starts 
plating  again. 

Another  no  reverse  situation  is  a 
0.0003  to  0.0005'  (0.008  to  0.013 
mm)  thick  flash  job  that  misplates 
(i.e.  has  unplated  areas)  in  some 
area.  By  moving  the  anode  closer, 
or  adding  more  anode  area  and  run¬ 
ning  it  at  higher  voltage  a  minute  or 
two,  the  unplated  area  can  be  made 
to  plate.  Here  again,  keep  the  piece 
clean  and  get  it  back  in  the  tank  as 
soon  as  possible.  If  you  haven't 
tried  to  clean,  polish  or  reverse 
etch,  it  will  be  very  difficult  to  see 
where  the  missed  spots  were.  It  it  is 
a  mirror  finish  job,  they  will  buff  out 
Ith  the  rest.  If  you  decide  to 
ange  the  anode  and  only  spot 
plate  the  miss,  It  will  be  very  Impor¬ 
tant  to  enter  the  tank  where  there  is 
no  oil  slick.  Failure  to  do  this  will  re¬ 
sult  In  rainbow  colors  all  over  the 
chrome  on  areas  away  from  the  an¬ 
ode. 


When  flash  plating,  you  can  run 
into  the  situation  where  you  have 
misses  caused  by  scale  left  on  the 
workpiece.  Glass  beading  and  re¬ 
entering  the  tank  at  3V,  then  bring¬ 
ing  the  voltage  back  up,  will  get 
them  covered.  You  may  have  to  re- 
piate  a  piece  that  has  copper  or 
brass  showing.  Warm  it  up  with  the 
anode  hook  tagged  and  the  cathode 
hook  working  on  the  cathode  bar. 
Th/s  applies  to  rayersibte  racks 
only! 


As  long  as  copper  or  brass  has 
voltage  applied,  it  will  not  eat  up. 
Keep  the  warm-up  time  short  and  re¬ 
verse  only  30  seconds.  I  have  spot 
replated  many  pieces  that  were  on 
finish  size.  When  the  spot  plated 
«rea  v.as  ground  to  match  the  other 
chroiTie,  you  couldn't  see  where  it 
was  While  this  is  truly  replating, 
the  success  or  failure  depends 
more  on  the  stopoff  method.  It  Is 
necessary  to  border  the  area  to  be 


spotted  with  plastic  tape  or  lacquer 
if  tape  isn’t  practicable.  Aluminum 
tape  should  be  positioned  v,"  back 
from  the  p.astic  tape  edge,  if  foil 
tape  is  allowed  to  border  the  area, 
reverse  treatment  will  pull  some 
chrome  from  under  the  foil  tape  and 
It  will  never  plate  back.  Therefore, 
when  the  spotted  area  Is  ground,  a 
groove  wilt  remain  around  the  area. 
The  plastic  tape  edge  prevents  this 
from  happening. 

Pieces  that  have  ground-through 
or  worn-through  chrome  In  spots 
can  present  a  problem.  The  ground- 
through  area  is  going  to  look  differ¬ 
ent  from  the  chrome  coated  area 
and  there  will  be  a  border  area  that 
is  a  combination  of  both.  The  border 
area  can  look  pretty  sad,  and  its 
width  will  depend  on  the  thickness 
of  the  chrome  layer.  If  you  are  asked 
to  plate  a  piece  like  this  to  size,  you 
can’t  strip  it  first,  since  this  would 
make  it  out  of  round.  It  would  be 
wise  to  replate  It  to  the  high  side  or 
slightly  over,  to  allow  polishing  out 


the  border  area. 

Knowing  how  to  replate  saves  a 
lot  of  time,  and  time  is  about  95%  of 
what  you  have  to  sell.  If  you  strip 
and  plate  you  waste  the  strip  time, 
polish  or  poilsh-buff,  or  glass  bead 
time,  atop  off  and  rack  time.  All  of 
this  can  add  up  to  many  hours  —  ex¬ 
pensive  hours.  You  can  hard 
chrome  plate  using  any  of  the  fol¬ 
lowing  types  of  bonding  on  either 
new  or  chromed  surfaces:  chemi¬ 
cal,  mechanical,  etch  bond,  or  some 
combination  of  the  three. 

For  replating,  a  chemical  bond  is 
adequate  for  thin  deposits  not  sub¬ 
ject  to  high  shock  loads.  Reversing 
the  chrome  layer  produces  an  et¬ 
ched  surface  and  the  result  is  a 
combination  of  all  three  types  of 
bond.  If  there  is  a  failure,  it  will  be 
the  result  of  the  first  layer  of 
chrome  not  being  applied  correctly. 
This  in  turn  is  usually  caused  by  us¬ 
ing  an  Incorrect  reverse  treatment. 
This  eases  us  into  next  month  s  ar¬ 
ticle,  titled  "Reverse  Cycles.”  MF 


Correction 

Very  rarely  do  "gremlins”  take  over  in  laying  out  figures  and  captions  for 
the  articles.  In  fact,  we  cannot  remember  the  last  time  It  happened,  but  we 
regret  that  an  error  was  made  In  the  article  by  Robert  D.  Wyvill  entitled 
“The  Importance  of  Scab  Corrosion  Testing”  in  the  January  1982  issue. 
The  captions  for  photomicrographs  4B  and  4C  were  transposed  on  page  23. 
Additionally,  the  table  under  Fig.  6,  below,  belongs  with  Fig.  5. 


Energy  D/apersIve  X-Rey  Analysis 

Element  (5A)  MoOHIed  Process  (Spray!  (SC)  Conventional  Process  (Spray) 


1 

Weight  P0rc9nt 
o 

olt 

X 

Wight  Percent 

0 

olX 

Fe 

78.0 

0.3 

*1% 

83.3 

0.7 

Zn 

13.5 

0.3 

±2% 

21.0 

0.8 

i3% 

PelZn 

8.0 

3.0 

The  two  tables  below  should  have  appeared  as  part  of  Fig.  6  on  page  24. 


Conventional  Process: 

Conventional  Process 

Spray 

Immersion 

final 

Corrosion 

Cross 

Corrosion 

Cross 

Rinse 

to  Scribe 

Hatch 

to  Scribe 

Hatch 

20 

1.5  mm 

7 

<1.0  mm 

9 

18 

<1.0 

7 

<1.0 

9 

18 

<1.0 

8 

1.0 

9 

Conventional  Process: 

Conventional  Process: 

Spray 

Immersion 

final 

Scab  Corrosion 

Cross 

Scab  Corrosion 

Cross 

Rinse 

Total  Width 

Hatch 

Total  Width 

Hatch 

20 

7.0  mm 

7 

2.0  mm 

9 

18 

8.0 

7 

2.0 

9 

15 

5.0 

8 

3.0 

9 

f 

f 


r  We  apologize  for  any  inconvenience  caused  our  readers  by  this  error, 
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ABOUT  HARD  CHROME 

by  Clarence  H.  Peger  Hard  Chrome  Plating  Consultants  Ltd .  Cleveland.  OH 


Bright  Range— The  Total  Picture 


¥f  you  were  to  plate  three  lots  of 
"pieces,  one  lot  at  130*F,  one  at 
140*F,  the  other  at  150*F,  and  each 
piece  in  a  lot  was  plated  a  little  fast¬ 
er  than  the  others,  the  brightness  of 
the  chrome  deposits  would  vary,  as 
shown  in  Fig.  1.  The  three  curves  in 
the  drawing  may  not  be  precise  but 
they  are  accurate  enough. 

There  could  be  variations  caused 
y  the  type  of  chrome  solution,  con¬ 
centration  differences,  chromic 
acid-to-catalyst  ratio,  and  anode-to- 
cathode  ratio.  In  any  case,  there  Is 
such  a  vast  difference  In  the  width 
of  these  curves  that  nit-picking  will 
not  be  allowed! 

For  those  of  you  who  are  current 
density  happy,  each  curve  starts  out 
with  the  lowest  density  possible  to 
plate,  which  produces  a  very  milky 
plate.  As  the  current  is  raised,  for 
each  succeeding  piece,  plating  gets 
^  brighter  to  a  maximum  then  falls  off 
j  to  badly  burnt  plate.  Both  the  130’F 
j  and  150*F  curves  are  extremes  and 
I  shouldn’t  be  used. 


Unfortunately,  most  of  the 
world’s  hard  chrome  shops  have 
been  trapped  Into  using  130*F  hard 
chrome  plating  solutions.  The  cost 
of  this  mistake  has  been  untold  bil¬ 
lions  of  dollars  wasted  on  excess 
labor,  materials,  chrome,  energy 
and  plant  size. 

The  150*F  curve  looks  great  but 
there  are  serious  disadvantages  to 
using  this  high  a  temperature.  Most 
tank  linings  are  short-lived  includ¬ 
ing  lead,  and  anodes  suffer  the 
same  fate.  Because  of  the  high  volt¬ 
age  and  currents  necessary  to  plate 
0.010"  to  0.012"  per  hour,  contacts 
and  the  ability  of  the  part  plated  to 
carry  the  current  become  critical  in 
a  hurry.  Large  parts  would  need 
huge  rectifiers  to  supply  the  neces¬ 
sary  current. 

I  know  of  one  captive  shop  that  is 
plating  air  hammer  cylinders  0.012" 
per  hour  in  tne  ID  at  150*F,  but  that 
is  all  he  plates.  Most  of  you  have  job 
shops  and  It’s  necessary  that  you 
be  able  to  plate  holes  and  slots 


0.040”  in  diameter  along  with  large 
pieces  in  the  same  tank  at  the  same 
time  using  one  rectifier.  The  hole  in 
this  ”0”  is  about  0.040"  in  diameter. 

This  is  also  not  very  feasible  in  a 
130*F  tank,  besides  all  the  other 
horrendous  disadvantages,  in  1945  I 
started  writing  a  hard  chrome  plat¬ 
ing  book,  and  actually  wrote  five 
pages  until  I  said  to  myself,  ’Hell, 
everybody  knows  how  to  hard 
chrome  plate." 

It  wasn’t  until  1973  that  I  found 
out  how  wrong  I  was.  On  my  vaca¬ 
tion  that  year  I  passed  a  plating 
shop  in  North  Carolina.  I  turned 
around  and  wen!  back  to  see  how 
they  were  doing.  What  a  shocker 
that  turned  out  to  be!  They  were  try¬ 
ing  to  hard  chrome  plate  some 
shafts  in  what  looked  like  a  bright 
chrome  lank. 

Over  in  a  corner  I  noticed  some 
tools,  molds,  and  dies  and  I  asked 
the  foreman  when  and  where  he 
was  going  to  plate  them.  He  an¬ 
swered,  "We  are  not  going  to  plate 


liwrraRV  topi 


them;  they  will  stay  there  until  the 
customer  gets  mad  and  takes  them 
away." 

A  stop  at  three  more  shops 
turned  up  pretty  much  the  same 
story.  Upon  returning  home  I 
started  writing  the  book  that  should 
have  been  written  28  years  earlier. 

Of  course  these  shops  and  prob¬ 
ably  yours  are  suffering  from  the 
plating  by  amps,  130*F  syndrome. 
Believe  me,  it’s  not  the  way  to  plate! 
A  look  at  the  130*F  curve  will  show 
you  why.  If  you  don't  plate  at  a  2 
Amps  per  sq  in  (ASI)  rate  you’re 
quickly  in  trouble.  At  1  A,  the  piece 
comes  out  milky;  at  4  A  they  burn 
up. 

As  if  that  isn’t  enough,  the  whole 
method  is  rotten  to  the  core.  At 
130 *F  and  2  ASI,  you’re  always 
fighting  high  trivalent  levels  by 
dummying  the  tank  (you  can't  sell 
the  dummy  rods!)  or  worse  yet, 
throwing  out  the  solution!  Shafts 
come  out  with  too  much  chrome  on 
the  ends  and  not  enough  in  the  mid¬ 


dle.  Large  flats  only  plate  on  the 
edges;  zilch  in  the  middle. 

Have  you  stopped  and  figured  out 
how  much  it  really  costs  you  and 
the  customer  to  plate  and  grind  this 
sloppy  work?  There  is  a  long  list  of 
other  bad  things  you  have  to  con¬ 
tend  with  If  you  are  plating  that  mis¬ 
erable  way.  Of  course,  how  would 
you  know  if  you  have  never  seen  a 
shop  that  plates  at  140*F,  0.002'  to 
0.006'  per  hour  rates  and  uses  the 
reversible  rack  system. 

Notice  in  the  140*F  curve  that 
you  can  plate  anywhere  between 
0.002"  and  0.006"  per  hour  ahd  have 
an  acceptable  hard  chrome  plate.  I 
have  been  plating  this  way  all  my 
working  life  (since  1941  to  be  exact), 
and  it’s  no  pipe  dream.  There  are  vir¬ 
tually  no  disadvantages  to  plating 
this  way.  You  don't  abuse  the  solu¬ 
tion  or  equipment,  you  get  3  to  4 
times  more  work  out  of  a  tank,  and 
at  least  twice  as  much  productivity 
out  of  a  plater.  If  you  can’t  equate 
these  things  with  more  money  in 


the  bank  and  happier  customers 
there  is  no  hope  for  you! 

What  gets  me  and  your  custom¬ 
ers  mad  Is  that  most  of  you  are  not 
shaping  up  (look  at  the  drift  to  cap¬ 
tive  shops).  Ninety  percent  of  you 
really  don't  know  how  to  hard 
chrome  plate  and  the  other  io% 
have  a  lot  to  learn.  Slopping  chrome 
on  pieces  is  not  hard  chrome  plat¬ 
ing,  nor  makes  you  a  hard  chrome 
plater. 

Chrome  shops  plating  the  hard 
way  never  seem  to  have  time  to 
learn  anything  new.  No  wonder- 
most  of  their  time  is  spent  spinning 
their  wheels.  The  amount  of  plating 
jobs  it  takes  you  a  week  to  do 
should  be  done  in  one  or  two  days  I 

Quality-wise,  on  a  scale  of  1  to  10, 
130*F  shops  are  barely  a  i  while 
140’F  shops  using  the  reversible 
rack  system  are  a  10. 

Don’t  sit  there  gnashing  your 
teeth— make  me  prove  it.  l  can,  you 
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NOW  YOU  HAVE  A  CHOICE 

BCdMSnTor  IKlairSIISA 


FLOATING  POLYPROPYLENE  BALLS 

Reduce  heat  loss  from  open  tanks  by  80% 
Reduce  Fumes,  Misting,  Splashing,  flk  Evaporation 
UTILIZE  THE  ADVANTAGES  BOTH  SOLID  &  HOLLOW 

BALLS  HAVE  TO  OFFER 

•  SOLID  BALLS  LAST  INDEFINfTELY  THEY  |  •  NEW  HEAVIER  WALL  HOLLOW  BALLS  FLOAT 

CANNOT  SINK.  NO  REPLACEMENT  NECESSARY  I  ON  LOW  DENSITY  SOLLITIONS  WHERE  SOLID 

•  BECAUSE  THEY  ARE  SOLID,  THEY  AFFORD  I  BALLS  WILL  NOT. 

GREATER  INSULATION  OF  THE  SURFACE  WITH  I  •  OFFERED  IN  A  WIDE  RANGE  OF  SIZES 
ONLY  ONE  LAYER  REQUIRED  I  FROM  H  ”  DIA.  TO  4"  DIA. 

s  WITHSTANDS  TEMPERATURE  EXCEEDING  ZACTF  I  •  LOWER  PRICED  THAN  ALL  OTHER 

•  SIZES  1"  DIA.,  1  Vz "  DIA.,  &  IV4"  DIA.  |  HOLLOW  OR  SOLID  BALLS  SOLD. 

jRRK  ASK  us  ABOUT:  HIGH  DENSITY  POLYETHYLENE  HOLLOW  BALLS  AVAILABLE  IN  BLACK.  PREVENTS  Y-L  ^ 
ULTRAVIOLET  DETERIORATION  AND  EVAPORATION  OF  LIQUIDS  STORED  IN  OUTSIDE  OPEN 
TANKS  SIZES  2  ■  DIA  AND  4  DIA  ONLY.  V 

jgSit  ALSO  AVAILABLE;  COPPER  PLATED  LIGHT  WEIGHT  PLASTIC  BALLS  FOR  BARREL  PLATING  OF  VSB,  J  ( 

SMALL  ELECTRONIC  PARTS  THEY  PREVENT  THE  STICKING  TOGETHER  OF  FLAT  PIECES  AND^^V^=tM 
^  f  ASSURE  UNIFORM  P.  ^TING  THEY  ELIMINATE  COSTLY  RACKING  SIZES  2MM  TO  18MM.  M 

„T„mPlATINGPBODl)CTS(»..i.t.  SK  m 

Uriflinof!  840Co«aii  Ave  ,  PO  Boi  t88,  Kenilworth  NJ  07033  ?01  241  5040  a.  oSirc  1  ict  1/ 

"  A_COMPlE7E  L.NE  of  chemicals  and  pboprietaries  * 


WRITE  FOR 
FREE 
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ABOUT  HARD  CHROME 


XVIII— Reverse  Cycles 


While  It's  possible  to  plate 
everything  without  a  reverse 
cycle,  the  result  would  be  a  weak 
bond  on  many  materials.  Such  a 
bond  may  survive  a  sliding  friction 
application  but  not  be  adequate  for 
thick  deposits  or  parts  subject  to 
shock  and  bending  stresses.  Not 
knowing  exactly  how  everything 
you  plate  is  going  to  be  used  re¬ 
quires  all  pieces  to  have  the  best 
possible  bond. 

All  pieces  that  can  be  reversed  In 
chromic  acid  should  be  reversed  In 
the  chrome  tank.  A  separate  chrome 
reverse  tank  is  a  waste  of  time, 
chrome,  floor  space,  and  equip¬ 
ment.  That’s  a  lot  of  wasted  money 
for  nothing.  True,  a  separate  reverse 
tank  will  keep  the  plating  tank 
slightly  cleaner,  but  I  have  never 
found  it  necessary  or  worth  the  ef¬ 
fort. 

A  hard  chrome  plater  needs  to 
know  virtually  nothing  about  chem¬ 
istry  and  something  about  electric¬ 
ity,  but  much  more  about  machine 
shop  practices  and  a  lot  about 
metallurgy.  A  trip  to  your  local  li¬ 
brary  to  read  a  metallurgy  book  or 
two  can  only  be  a  rewarding  experi¬ 
ence.  If  you  don't  understand  the 
metallurgy  Involved  in  the  reverse 
cycle,  everything  else  may  be  done 
perfectly  to  no  avail.  That  means  Re- 
leciavllle  and  perhaps  lost  custom¬ 
ers. 

The  tendency  Is  to  under  reverse 
for  two  reasons.  Because  of  the  dif¬ 
ferent  combinations  of  alloying  ele¬ 
ments  in  various  steels  and  differ¬ 
ent  degrees  of  heat  treating,  the 
maximum  amount  of  reverse  for 
each  alloy  varies  widely.  Large 
spacing  and  slow  plating  rates  re¬ 


strict  the  amount  of  reverse  you  can 
use  because  you  don't  have  the 
throwing  power  to  plate  even  light 
carbon  coatings. 

Table  1  reverse  times  may  be  near 
what  you  use  now,  but  in  fact  you 
may  be  using  1/3  as  much  etch  as  is 
customary  in  the  reversible  rack 
system  of  plating.  For  the  same 
time.  If  you  are  plating  three  times 
faster,  reverse  will  be  three  times 
greater.  To  a  point  this  gives  a  more 
desirable. bond  between  the  base 
material  and  the  chrome. 

When  reversing  cast  Iron  or  car¬ 
bon  steels,  you  should  be  able  to 
see  a  darkening  of  the  surface.  This 
will  be  carbon  etched  and  drawn  to 
the  surface.  However,  too  much  car¬ 
bon  will  weaken  the  bond  and  make 
the  surface  difficult  to  plate.  Low- 
carbon  steels  will  turn  a  reddish  hue 
in  reverse,  while  high  alloy  steels 
turn  gray.  If  you  don't  know  the  al¬ 
loy  you  are  reversing  and  can  check 
progress  of  the  reverse  cycle  by 
looking  at  the  surface,  the  above 
colors  will  tell  you  how  much  re¬ 
verse  to  give  it. 

Check  the  surface  color  at  the  15 
second,  30  second,  1  minute,  1 V?,  2 
and  2V2  minute  points  if  you  can  go 
that  long.  You  don’t  have  to  look  at 
all  of  these  points  If  It's  obvious 
that  the  surface  Isn’t  changing 
quickly.  High  alloy  steels  will  turn 
gray  between  the  IS  second  and  1 
minute  points.  They  will  show  an 
etch  quickly  and  it  must  not  be  over¬ 
done  or  the  piece  will  not  piate. 

High-carbon  steels  will  turn 
blackish  between  the  15  second 
and  2  minute  marks  depending  on 
the  percentage  of  carbon  they  con¬ 


tain.  Low-alloy  and  carbon  steels 
will  stay  bright  and  only  start  turn¬ 
ing  slightly  red  at  the  3  minute 
mark.  Red  turning  steels  can  toler¬ 
ate  hours  of  reverse  and  still  plate. 
If  a  rack  is  left  in  reverse  accidently, 
check  the  color.  If  It  is  black  or  gray, 
it  will  have  to  be  repolished  or 
ground  if  it’s  not  completely  scrap. 
If  it’s  red.  turn  the  rack  around  and 
plate  it. 

In  Table  1  the  first  column  shows 
AISI  numbers  that  you  will  find  on 
most  complete  blue  prints.  If  the 
customer  only  sends  in  a  small 
drawing  or  part  of  a  larger  print,  the 
material  and  heat  treat  box  may  be 
missing.  A  phone  call  may  supply 
the  missing  Information. 

How  Important  this  is  can  be 
clearly  seen  In  the  seconds  reverse 
column.  These  reverse  times  are 
about  50  to  70%  of  the  maximum  re¬ 
verse  they  will  take  In  the  average 
condition  of  heat  treatment  they  are 
usually  in.  Metals  In  the  annealed  or 
soft  state  can  usually  tolerate  two 
or  three  times  more  reverse  than 
listed.  This  is  another  good  argu¬ 
ment  for  visually  checking  reverse 
progress  when  possible.  Need  I  say 
there  must  be  good  lighting  over 
the  chrome  tank? 

The  first  of  the  four  numbers  In 
the  standard  and  alloy  steel  col¬ 
umns  Indicate  the  type  of  steel  it  is. 
Second  number  Is  the  percentage 
of  the  principal  element,  while  the 
last  two  are  the  carbon  content  ex¬ 
pressed  In  hundredth  of  one  per¬ 
cent.  An  example  Is  5160,  which  is  a 
chrome  steel  with  about  l% 
chrome  and  0.60%  carbon  Table  2 
shows  me  first  number  for  the  dil- 


TabI*  1.  Chart  lor  Calculatirig  Ravaraa  Cyciaa  In  Ravaralbla  Rack  Plating 


StM/S 

tAlSl  Not ) 

Seconds 

AlSl  No 

Soconot 

AISI  No 

Seconds 

Sitnatrat  Sittls 

Cold  Work  Alt  Hord 

1005  -  1039 

300 

316L 

120 

A2- A6 

60 

1040-  1060 

180 

317-385 

90 

A7 

30 

1064  -  1095 

90 

AB-  A9 

90 

1106—  1119 

300 

Megneiic  Siomitss 

A10 

40 

1132-1151 

180 

1211-1215 

300 

403-416 

90 

Cold  Work  Oil  Hord 

1330—  1345 

120 

416SE  -436 

60 

1513-1527 

300 

440  A  B  C 

45 

01 

90 

1536  -  1572 

120 

442  -  446 

60 

02 

120 

501  -502 

120 

06 

60 

07 

60 

Alloy  Stools 

4012-4028 

180 

Hi  Tomp  Hi-Slronglh  Stools 

4037  —  4047 

120 

601 

60 

Shock  Rosisiing 

4116  —  4161 

60 

602  -  604 

120 

SI  -  S7 

70 

4320  -  4340 

60 

610-616 

60 

4419 

180 

617  -  618 

45 

Mold  Stools 

4615  -  4626 

120 

619 

90 

4718  —  4720 

120 

630  -  650 

120 

P2  -  P21 

120 

4815  -  4620 

120 

651  -652 

45 

5015 

120 

653 

80 

Spoeiti  Purposo  Siooi 

5120-5130 

120 

660 

120 

5132-5160 

60 

661 

20 

12 -It 

60-  120 

51100  -  52100 

60 

662  -  665 

120 

F1-F2 

60 

6118 

180 

670  -  671 

5 

6150 

90 

680  —  890  VSDdr  Blast** 

Wafer  Hard  Sfeeis 

8615  -  8630 

120 

50%  Sulfuric  Wash 

8637  -  8665 

60 

W1  -  W5 

60-180 

8720 

120 

Hi  Spood  Tool  Stools 

8740 

60 

Catl  Iron  Gray 

5 

6822 

120 

Ml  —  M4 

60 

Cast  Iron  Cnillad 

30 

9254  -  9260 

90 

M6 

20 

Cast  Iron  Malleable 

40 

V7  -  MIO 

60 

Meenaniie 

60 

Bow  Stools 

M30-  M43 

30 

Cast  Steel 

60 

M44 

20 

Semi  Steel 

60 

S0B44  -  50B60 

90 

M46—  M47 

30 

Lead 

0 

S1B60 

60 

T1-T2 

60 

Copper 

0 

81845 

90 

T4-T5 

30 

Zinc 

0 

94B17-94B30 

120 

T6 

20 

Braes 

0-15 

T8-T15 

30 

Bronze 

0-15 

Stiniess  Stools” 

Aluminum  bronto  —  uvef  wilh 

Hot  Work  ToolSitolS 

Caustic  5  mm.  No  reverse 

201  -  304 

60 

Silver  Solder 

0 

304L 

120 

H10  —  H14 

60 

Boryllium  copper  cut  Voiiogo 

306 

60 

H19 

30 

Carbide 

Vapor  Blast 

306 

90 

H21  —  H26 

45 

Steiite 

10  to  30  in 

309 

45 

M41  —  H43 

80 

Ferro  Tie* 

Electric  Strip 

309$ 

90 

Cotbumod  t  Hordonoa  — 

310 

45 

Co/d  Work  Toot  Stools 

Pack  Hardened 

180 

310S 

90 

Vapor  Carb 

30 

314 

45 

02 

80 

Cyanided 

60 

316 

90 

03-07 

30 

Nitrided  —  Vapor  Blast 

5 

Also  piclile  or 
reverse  BP 


*45  seconds  m  tne  cnrome  tank 

"35%  Sulfuric  5%  fluoride  reverse  lank  can  also  oe  used  Hydrofluoric  acid  may  be  used  instead  ol  the  fluoride  salts. 


ferent  types  ol  steels. 

Although  some  ol  the  steels  will 
taka  more  than  three  minutes  re- 
versa  ft  isn’t  necessary  to  give  them 
more  than  that.  Low-carbon,  low-al¬ 
loy  ataala  will  electropolish  and 
plate  smoother  at  longer  reverse  cy¬ 
cles  but  this  can  prove  to  be  more 
expensive  than  a  polish  job. 

All  stainless  steels  that  have  less 
than  1S%  nickel,  which  includes  all 
400  series  and  all  except  one  or  two 
300  series  (these  may  be  borderline) 


can  be  reversed  in  the  chrome  tank. 
They  have  to  be  thoroughly  de- 

Table  2.  Oeaignstlona  (First 
Numbers)  lor  Slesls 


1.  Carbon  steels 

2.  Nickel 

3.  '  chromium  steels 

4.  Molybdenum  steels 

5.  Chromium  * 

8.  '  Vanadium 

7.  Tungsten 

6.  National  emergency  steels 

8.  Slllco  manganese  steels 


greased  before  plating  because 
some  tough-to-remove  cutting  oils 
and  drawing  lubricants  are  used 
when  making  these  parts. 

A  final  polish  or  glass  beading 
will  prevent  peeling  if  you  have 
trouble  degreasing.  High-nickel  al¬ 
loys,  18%  or  higher  nickel,  can  be 
reversed  in  a  25%  sulfuric,  5%  hy¬ 
drofluoric  acid  bath. 

Higher  concentrations  of  these 
two  acids  can  be  used,  but  are  a 
waste.  The  lower  concentration 
works  perfectly,  while  higher  con- 
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f  concentrations  will  only  be  rougher 
on  the  aluminum  rack  and  stopoffs 
besides  Increasing  drag-in  to  the 
chrome  tank. 

A  word  of  caution— whan  pouring 
this  much  sulfuric  acid  Into  water,  It 
will  g»t  very  hot!  Use  protective 
clothing  and  eyewear  and  add  the 
acid  irtry,  very,  very  slowly.  If  you 
don't  use  ice  in,  or  cooling  water  on, 
the  outside  of  the  tank,  it  will  take  at 
least  eight  hours  to  add  the  acid. 

Hydrofluoric  acid  should  never  be 
put  in  a  glass  container  as  it  will  dis¬ 
solve  glass  in  a  short  time.  People 
also!  The  mixed  solution  will  be 
30%  acid,  so  use  with  caution.  High 
nickel  alloys  such  as  680  to  €90  Hi- 
femp,  Hl-strength  steels.  Inconel, 
Hastelloy  and  more  than  100  other 
high  nickel  alloys  are  reversed  for 
15  to  30  seconds,  then  put  in  plating 
position  for  another  30  seconds. 

Give  these  parts  a  thorough  water 
rinse,  then  immerse  them  in  the 
chrome  tank  with  the  voltage  at  3.5 
V.  Turn  the  voltage  back  up  to  plat¬ 
ing  voltage  promptly. 

Cobalt-containing  alloys  may 
only  take  five  seconds  reverse  and 
Monel  metal  should  not  be  reversed 
at  all,  only  30  seconds  in  plating 
position  in  the  high  nickel  etch 
bath.  This  bath  should  be  run  at  4.5 
V  and  its  bus  bars  can  be  connected 
to  the  chrome  tanks. 

Starting  with  High  Speed  Tool 
Steels,  letter  numbers  Ml  through 
Water  Hard  W5  are  letter  numbers 
you  will  find  stamped  somewhere 
on  all  types  of  tools,  punches  and 
dies.  Loo*'  them  before  stopping 
off  the  pr'-ri* 

You  should  remember  the  A  num¬ 
bers  are  air  hard,  0  numbers  oil  hard 
and  W  numbers  are  water  hardened. 
The  method  of  quenching  steels 
gives  you  a  clue  as  to  the  quantity 
end  number  of  alloying  elements 
present.  Air  hardened  have  the 
most,  water  hardened  the  least. 
Also  notice  that  air  hard  have  short 
reverses,  oil  hard  in  between,  water 
hard  the  longest. 

The  list  of  materials  are  most  of 
the  ones  you  will  be  asked  to  plate. 
A  few  of  them  could  use  more  ex¬ 
planation.  Aluminum  bronze  is  ex¬ 
actly  that,  with  enough  aluminum  to 
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cause  a  peeling  problem. 

Usually  your  first  Introduction  to 
it  will  be  crackle  chrome  all  over 
when  It  comes  out  of  the  tank.  If  It  Is 
stripped  In  muriatic  acid,  neutral¬ 
ized  in  caustic,  rinsed  In  water,  put 
back  in  the  tank  without  polishing 
or  otherwise  touching  the  surface, 
it  will  plate  right. 

If  you  know  it's  aluminum  bronze, 
wet  the  surface  with  caustic  for  five 
minutes,  which  will  eat  the  alumi¬ 
num  off  the  surface.  It  will  then 
plate  right  the  first  time. 

Carbide  and  stellite  can't  be  re¬ 
versed  in  the  chrome  tank,  as  even  a 
few  seconds  reverse  will  bring  up  a 
loose  carbon  layer  and  remove  too 
much  material.  Misses  and  peels 
will  result.  Reverse  in  the  caustic 
strip  tank  will  give  it  the  proper 
etch. 

I  have  plated  carbide  cutting  sur¬ 
faces  that  held  up  In  use,  but  don't 
recommend  It.  Stellite  can  also  be 
reversed  In  the  high-nickel  etch 
bath.  Ferro  Tic  is  an  alloy  of  carbide 
with  one  of  several  steels.  Some  of 
them  act  like  a  pure  carbide  and  the 
electric  strip  treatment  works. 
Strangely  enough,  it  if  doesn't,  45 
seconds  reverse  in  the  chrome  lank 
will. 

The  customer  usually  doesn’t 
know  what  type  of  Ferro  Tic  he  has, 
so  you  may  have  to  try  both  proce¬ 
dures  before  you  get  the  right  one. 
Cheer  up,  you  have  a  50/50  chance 
of  being  right  the  first  time! 

Carburized  and  hardened  is  a 
heat  treatment  on  low-carbon 
steels.  This  allows  most  of  the  part 
(the  core)  to  remain  soft  and  tough 
whiie  oniy  the  surface,  that  has  ab¬ 
sorbed  carbon,  will  harden.  This  is 
accomplished  in  one  of  two  ways. 

One  method  Is  to  pack  the  parts 
In  steel  boxes  with  charcoal  as  the 
carbon  source.  Now  you  know  why 
It's  called  peck  herdenlng.  The 
other  method  is  to  add  carbon  to 
the  furnace  atmosphere,  hence  the 
name  Vapor  Carb.  As  you  can  see, 
there  Is  a  big  difference  in  the  re¬ 
verse  for  each  one.  The  carbon  in  a 
vapor  carb  piece  is  easily  reversed 


back  out  so  about  30  seconds  is  all 
It  can  stand.  If  you  don’t  give  a  pack 
hardened  piece  at  least  three  min¬ 
utes  reverse  It  will  probably  peel. 

I  don’t  know  of  any  sure  way  you 
can  tell  which  is  which  before  you 
reverse  it.  The  customer  will  only 
tell  you  that  It’s  been  carburized 
and  hardened.  It’s  best  if  you  re¬ 
verse  these  30  seconds  and  look  at 
It.  A  pack  hardened  piece  will  not 
have  changed  much  while  the  vapor 
carb  piece  will  have  a  decidedly 
black  look.  If  It  has  been  pack  hard¬ 
ened,  continue  the  reverse  for  ex¬ 
actly  another  2’/i  minutes. 

Cyanide  hardening  (sometimes 
called  "carbo-nitriding")  Isn’t  being 
done  very  often  any  more,  but  it  is 
another  process  for  surface  harden¬ 
ing.  Nitrtded  pieces  can  be  a  prob¬ 
lem.  An  alloy  called  "Nitroloy  "  is 
sometimes  used  for  this  process, 
but  you  may  also  see  parts  made  of 
it  that  haven’t  been  nitrided.  The 
problem  is  the  scale  produced  dur¬ 
ing  the  nitridIng  process.  Too  often 
all  of  the  scale  is  not  ground  off  and 
the  chrome  will  either  peel  on  it  or 
the  reverse  will  turn  it  black  so  it 
will  not  plate. 

When  the  scale  is  ground  but  not 
quite  removed  It  will  look  almost  ex¬ 
actly  like  the  base  material.  You 
need  good  eyesight  to  be  able  to 
see  the  slight  difference  in  shading. 
The  scale  remaining  can  be  quite 
thick  and  that  can  be  another  prob¬ 
lem.  If  It’s  removed  there  may  be 
many  unsightly  depressions.  Small 
plastic  mold  core  pins  can  almost 
be  destroyed  because  so  much  of  it 
is  scale. 

The  surface  that  doesn't  have 
scale  on  it  is  easily  plated,  so  if  the 
pieces  are  muriatic  stripped  or  pick- 
led  the  scale  will  be  removed.  The 
vapor  blast  or  glass  bead  advice  and 
only  five  seconds  reverse  hopefully 
will  give  the  piece  a  mechanical 
bond  on  both  the  steel  and  scale 
without  turning  the  scale  too  black 
to  plate.  This  is  particularly  advis¬ 
able  on  thin  core  pins  or  other  thin 
sections.  Pins  thicker  in  diameter, 
V* '  on  up,  can  be  reversed  30  sec¬ 
onds  in  the  chrome  tank  or  pickled 
in  a  muriatic  acid  strip  to  loosen  the 
scale. 

This  can  be  followed  with  either 
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glass  beading  or  polishing  depend¬ 
ing  on  the  finish  required.  Large 
pieces  will  have  to  be  pickled.  You 
may  need  to  plate  only  a  small  bear¬ 
ing  area,  so  before  pickling,  protect 
the  rest  of  the  part  from  scale  re¬ 
moval  damage.  Most  of  these  sur¬ 
face  hardening  heat  treatments 
ortly  penetrate  the  surface  about 
0.015'  or  less.  If  the  surface  has 
been  ground  undersize  enough,  you 
may  be  plating  the  softer  base  ma¬ 
terial. 

To  treat  metal  sprayed  surfaces, 
use  vapor  blast  or  glass  bead,  no  re¬ 
verse.  You  can’t  strip  most  metal 
sprayed  Surfaces.  Most  are  ex¬ 
tremely  porous  so  muriatic  acid  will 
make  mush  out  of  them  and  a  caus¬ 
tic  strip  will  load  the  pores  with 
caustic,  which  will  most  likely 
cause  it  to  peel.  The  only  safe  out  is 
to  have  it  reground  if  you  botch  it 
the  first  time. 

To  avoid  this,  wet  it  down  while 
dropping  it  in  an  oil-free  area  of  the 
tank.  You  should  be  aware  that  a 
metal  sprayed  bearing  may  have 
been  turned  down  0.100*,  plus  a 


series  of  deeper  grooves  have  been 
machined  into  It.  If  you  lose  the 
metal  spray,  the  bearing  might  need 
0.150*  or  more  to  bring  it  back  to 
size. 

Table  1  is  based  on  plain  round 
outside  diameters.  For  other 
shapes  and  conditions  subtract  the 
percentages  shown  on  Table  3. 


Table  3.  Factors  tor  Ravarta  Cyctas 
on  Shapaa  from  Table  1  Data 


Subtract  15%  for  inside  diameters. 

10%  *  flat  surfaces. 

30%  *  splines,  slots. 

80%  *  fluted  surfaces  such 
as  taps,  drills. 

10%  or  more  if  the  surface  is  in 
poor  condition. 


So  far  we  have  made  a  good  dent 
in  what  you  should  know  about 
metallurgy  as  It  pertains  to  hard 
chrome  plating.  You  should  make 
copies  of  the  tables,  put  them  In 
transparent  envelopes,  and  hang 
them  near  you'  chrome  tanks.  Next 
month,  racking  principles.  MF 


Problems  lor  Weiner's 
article  —  see  page  95 

Problem  1 

,  ■  Write  the’ symbols 

i-r4i(>ntJor.ttie  followtng  elements 


^Alumlnun)  - 

'•CaleJum'V’ 
Carbon 
Chiotine  ' 
Chromium  ■ 

'  Cobalt  II 
Copper 
Fluorine 
Qotd 

Hydrogen  ", 

'  Iron 


Lead 

,  Magnesium 
Manganese 
Nickel 
Nitrogen 
Oxygen 
Phosphorus 
Silver 

.  Sulfur 
Sodium 
Tin 
Zinc 


Problem  2 
Write  the  elements 
,  for  the  following  symbols 
f-.Air*'  ■  :  F-  rh-  N 

Cd  .  .  Au  O 

,Ca  H  P 

C  Fe .  •  Ag 

Cl  Pb  ’ '  S 

Cr  'Mg  -  Na 

Co  Mn:.  Sn 

Cu  Nl  ■■  ■  Zn 

-For  Answers  refer  back  to  page  95 


Pre-Packaged  Filter  Press,  Uquid-Solid  Separa'tlon  System  . . . 
Just  Plug  It  In  And  Use  It. 

The  Nelrsch  Prepackaged  Model  470  Filter  Press 
system  includes  a  press  with  manual  or  optional 
dulomalical  dosing  device,  manual  plate  shifter 
and  a  complete  leed  system  The  teed  system 
consists  ol  progressive  cavity  pump,  ac 
cumulator  tank  with  air  compressor,  complete 
piping,  valves  and  control  panels,  plus  ten 
(eel  of  suction  hose  and  ten  feel  of  electric 
cord,  all  mounted  on  a  base  plate  ready 
lor  use  in  any  part  of  your  plant 
addition  a  dumpster  lor  easy 
cake  removal  is  included 
The  ready  to  use  press  is 
available  with  S  lo  40 
chambers,  with 


varying  cake  thick 
nesses  Sludge  capacities 
range  tiom  5cu  t1  loSScu  ft 
per  cycle  When  you  w.int  liquid 
solid  separation  immediately  without 
modifying  youi  plan!  oi  re  ungineeimg 
ils  support  systems  the  prepackaged 
Model  470  IS  ihe  answer 
Tor  mole  infuimatiun  cm  the  Nut/sch  Pie 
packaged  rillei  Press  urcle  the  number  on 

the  readers  ser  ve  e  raid,  wfilu  rii  c  .ifl  Ind.iy 


NETZSCH  INCORPORATED 

113  P'vke-.nc}  Way 
L.ion  PA  I9J4I  1J93 
in'.)  3e,3  fiOlO 

IWX  SiO  (jW  3340  Caiae  Ntl/SCHINC 
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U  ULAX>^_/^_JUULJUS_:^  U  vo^UUU  U  L 
by  J.B.  Mohler 


Agitation  of  a  Plating  Bath 


fundamentals  of  a  plating  bath 
include  the  composition,  concen- 
Iration,  current  density  and  agitation. 
Consider  each  chemical  In  the  com¬ 
position,  the-  concentration  of  each, 
the  range  of  the  current  density,  the 
effects  of  temperature  and  agitation. 
How  long  will  It  take  to  say  It  all  about 
ont  type  of  bath?  Too  long! 

^^et  the  limits  or  discover  the  limits 
specific  bath  and  you  will  have  an 
^^rtunlty  to  discover  all  that  you 
need  to  know  about  that  particular 
balh.  You  might  set  nice,  comfortable, 
controllable  limits  of  a  cyanide  bath 
that  responds  to  total  concentration, 
free  cyanide,  metal  content  and  tem¬ 
perature. 

Then  along  comes  the  energy  crisis 
and  pollution  control.  Now  you  need  a 
new  set  of  limits  for  a  low  cyanide 
bath.  So  It  pays  to  know  about  each 
variable  and  the  Influence  that  It  can 
have.  Possibly  the  least  of  these  van- 
ibles  Is  agitation,  but  It  is  worthwhile 
to  consider  what  It  does  so  that  It  will 
t«  taken  Into  account  when  a  change 
must  be  made. 

R.O.  Hull  Sr.  once  expressed  the 
thought  about  a  chromium  plating 
bath,  that  It  might  only  be  limited  by 
the  size  of  the  bus  bars.  He  was  say- 
ifig  that  there  would  be  essentially  no 
limit  on  the  current  density  in  a 
chromic  acid  bath  If  the  bath  composi¬ 
tion  and  temperature  were  controlled 
necessary  and  the  current  density 
re  allowed  to  Increase  In  proportion 
io  the  cross  sectional  area  of  the  bus 


He  was  also  suggesting  that  usable 


deposits  at  the  high  current  density 
mig' !  be  oossible  because  of  the  low 
cathode  efficiency  that  provided  effec¬ 
tive  agitation  due  to  profuse  hydrogen 
gas  evolution  at  the  cathode.  This  bit 
of  fantasy  did  not  consider  the  prob¬ 
lem  of  containing  the  solution  In  the 
gassing  tank  but  it  did  put  the  poten¬ 
tial  Influence  of  a  moving  solution  into 
perspective. 

Real  experiences  with  raoldlv  mov¬ 
ing  solutions  over  a  cathode  surface 
Indicate  that  sound  metal  can  be  de¬ 
posed  quickly  when  the  solution  Is 
moved  at  high  velocities.’  However. 
there  Is  a  nmft  to  the  rate  at  which  the 
fnetai  in  the  solution  can  be  bfouSit 
ttrthe  cathode  surface.  There  must 
Oso  be  a  limit  to  the  current  density, 
but  Qnaham  and  Pinkerton  showed,  for 
example,  that  It  was  above  3000  A/ft* 
for  lead  deposited  on  a  rotating  ca¬ 
thode  surface.' 

High  current  densities  applied  to 
moving  strip  and  wire.  In  continuous 
plating  lines,  also  show  that  plating 
rates  can  be  Incnsaseo  substantially 
when  there  Is  selective  movement  be¬ 
tween  the  cathode  and  the  solution, 
imagination  and  facts  tell  us  that  solu¬ 
tion  movement  has  a  great  Influence 
on  the  depositing  metal.  So  It  Is  Inter¬ 
esting  to  contemplate  the  Influence 
that  agitation  can  have. 

Should  every  bath  be  agitated?  No! 
But  agitation  In  every  bath  should  be 
considered.  What  does  it  do?  It  allows 
high  current  densities.  Keeps  the  bath 
well  mixed,  reduces  polarization  at  the 
electrodes  and  Increases  the  plating 
range. 

Agitation  can  be  a  nuisance  as  well 


Tsbis  1.  PoMibIs  Berwflls  of  Agitation 


1.  Compoaition:  Agitation  extends  the  plat¬ 
ing  range  so  that  the  bath  may  operate 
within  wider  limits. 

2.  Concentration:  Agitation  brings  rTxxe 
metal  to  the  cathode  surface  so  the 
chemical  concentration  may  be  lowered 
If  desired. 

3.  Current  Density;  Agitation  may  allow  an 
Increase  In  current  density  as  an  alter¬ 
nate  to  a  lower  hath  concentration. 

4.  Temperature;  Agitation  will  promote  an 
Increased  response  to  automatic  tem¬ 
perature  control. 

5.  Anodes;  Agitstlon  reduces  anode  po¬ 
larization  and  aids  anode  corrosion. 

6.  Cathodes;  Agitation  may  allow  operation 
at  a  higher  current  density. 


as  a  boon  to  the  plater.  It  can  disturb 
the  sludges  on  the  anodes  and  on  the 
bottom  of  the  tank.  It  can  carry  sludge 
to  the  work  where  It  will  cause  rough 
plating  and  it  can  Increase  the  plating 
of  noble  metal  Impurities  in  the  bath. 

A  hot  bath  such  as  an  alkaline  tin 
bath  will  keep  Itself  adequately  mixed 
by  themnai  convection.  A  low  effi¬ 
ciency  bath  such  as  a  copper  cyanide 
strike  will  keep  Itself  mixed  by  electro¬ 
lytic  gsasing.  A  moderately  wann,  rela¬ 
tively  high  efficiency,  bath  such  as 
represented  by  bright  nickel,  will  re¬ 
spond  to  mild  agitation. 

Without  agitation  the  bath  will  suf¬ 
fer  a  loss  In  plating  range  due  to  di¬ 
minishing  concentration  In  the  vicinity 
of  the  woik.  This  is  ofte  •  avoided  with 
cathode  rod  agitation  that  replenishes 
the  depleted  solution  (cathode  layer) 
by  movement  of  the  cathode. 

Increasing  metal  concentration  In 
(Continued  on  page  8</ 
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won’t  handle  all  kinds  of 
chemical  solutions 


That’s  why  Atlas  offers  a  choice 
of  tanks  and  linings 

Because  corroSion-reS'Slant  tanKs  must  c3o  a  variety  ot  jobs— stor¬ 
age.  process  ar^o  neutralization  of  all  kinds  of  chemicals  at  different 
temperatures— Atlas  has  a  complete  line  of  corrosion-resistant  tanks 
And  Atlas  tank  Imings  have  been  used  for  more  than  50  years, 

•  Plastic  Tanks  -  Polypropylene  -  Polyethylene  -  P  V  C  Custom  de¬ 
signed  for  your  application 

•  Sieel  Tanks  •  Turnkey  Project  Steel-lined  process  tanks  supplied 
from  Our  shop  or  lined  in  your  plant. 

•  Linings  -  Materials  include  P  V  C..  natural  rubber.  Neoprene,  butyl. 
Hypalon  and  P.V  D  F  sheet  linings  for  steel  Glass  flake  and  fabric- 
remforced  systems  based  on  epoxy,  polyester,  vinyl  ester,  and  furan 
resin  are  available  for  steel  and  concrete  tanks  Also,  tried  and  prov¬ 
en  asphalt  membranes  for  concrete  tanks 

If  you  have  a  need  for  corrosion-resistant  tanks  or  tank  linings, talk 
to  Atlas  first  Because  we  offer  a  choice  Our  product  range  and  ac¬ 
cumulated  experience  give  us  the  unique  ability  to  make  the  most 
qualified  and  objective  recommendations  to  help  you  combat  all  kinds 
of  corrosion  problems 

Write  or  cell  toll-free  (except  Pennsylvartle)  800-523-8269. 


World  Liidir 
m  corrotionrfiittint 
eoMtniction 
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one  form  to  another.  How  does  this 
apply  to  our  shop? 

If  we  buy  100  lbs  of  nickel,  100  Ibj 
of  nickel  most  go  someplace.  Sor-' 
of  it  goes  on  the  parts  as  an  elec 
plated  coating.  This  will  give  us  s 
good  day.  If  the  plater  forgets  the 
water  hose  in  the  nickel  tank  on  Fn 
bay  afternoon,  the  solution  will  gc 
down  the  sewer.  Nickel  is  neithei 
gained  nor  lost  to  the  world  but  it  is 
lost  to  the  plating  shop.  Also  the  ai 
lowable  limits  of  the  effluent  will  be 
exceeded. 

So  we  lost  money  for  the  nickel 
the  cost  of  lines  for  the  effluent 
and  Monday  the  tank  will  not  plate 
Fumes  could  waste  mckei  m  a  simi 
lar  manner.  Don't  you  think  Sonns 
will  learn  some  useful  things  as  hr 
studies  chemistry? 

Next  we  will  discuss  the  Law  o' 
Conservation  of  Energy.  This  state; 
that  under  ordinary  condition: 
energy  can  be  neither  created  no 
destroyed,  but  only  changed  frorr 
one  form  to  another.  The  variou; 
forms  of  energy  are  heat,  mechani 
cal,  electrical,  light,  sound,  anc 
chemical.  Great,  but  what  does  thir 
mean  to  the  finisher?  One  example 
will  explain  the  significance. 

If  a  plater  in  "Rejectville"  o. 
bad  day— Friday— leaves  a  heatei 
on  in  a  hard  chromium  tank,  energ) 
is  not  wasted.  The  electrical  energy 
keeps  heating  the  solution,  the  tarn- 
and  the  surrounding  air.  No  energy 
is  wasted  to  the  world,  only  to  "Re 
jectville."' 

Now  walk  through  your  metal  fm 
ishing  shop.  Use  the  chemistry  yoi 
have  learned.  The  Laws  of  Conser 
vation  of  Matter  and  Energy  mear 
chemicals  can  be  used  or  wasted 
We  can  account  for  all  the  chemi 
cals  and  energy.  We  can  use  more 
of  the  chemicals  and  the  energy  anc 
waste  less. 

In  subsequent  articles  we  will  ex 
plain  chemistry  and  discuss  how  wc 
can  apply  chemistry  to  improve  the 
quality  of  your  finishing,  and  gc 
down  the  "Cause-Effect  Highway' 
to  beautiful  "Profitland"  and  Gooc 
Days.  MF 
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10.  Anode  Reactions 

Oxidation  of  Trivalent  Chromium 

In  a  chromic/sulphuric  acid  solution,  trivalent  chromium  is 
formed  at  the  cathode  during  electrolysis  and  is  oxidised  to  chromic 
acid  at  the  anode,  where  oxygen  is  evolved.  Such  oxidation  is_a 
function  of  the  nature  of  the  anode  and  its  surface  area.  The  nature 
of  the  anode  and  its  sTTrface  area  in  relation  to  cath^e  conditions 
must  be  such  that  the  trivalent  chromium  (chromium  chromate)  con¬ 
tent  remains  stationary  at  j-li  oz./gal.,  otherwise  the  solution  may 
become  useless  due  to  increasing  resistance  following  loss  of  free 
chromic  acid. 

Use  of  an  insoluble  anode  is  essential  since  soluble  anodes,  e.g., 
chromium  metal,  dissolve  rapidly  and  do  not  allow  oxidation  of  tri¬ 
valent  chromium.  Antimonial  lead  (6-8%  antimony)  is  most  com¬ 
monly  employed  and  the  greater  the  anode  area,  the  greater  the 
oxidising  effect.  TTiat  the  material  of  construction  is  more  important 
than  the  anode  area  is  demonstrated  by  the  work  of  Haring  and 
Barrows' Solutions  containing  43  oz./gal.  chromic  acid  and  a  fairly 
high  initial  concentration  of  chromium  chromate  were  operated  with 
lead  and  iron  anodes  and  with  anode : cathode  areas  of  1:3  and  3:1, 
at  113'F.  with  a  cathode  current  density  of  90  amp./sq.  ft  The 
results  are  summarised  in  Table  I  from  which  the  tremendous  increase 
in  chromic  acid  final  concentration  following  the  substitution  of  lead 
for  iron  anodes,  will  be  obvious. 


Toble  1.  Effect  of  Nature  and  Surface  Area  of  the  Anode  on  the 
Oiidotion  of  Trivalent  Chromium. 


Atioae : 

A  node 

.  “Free” 

Chromic  Acid 

Caihode 

Material 

Before 

After 

Area 

Electrolysis 

Electrolysis 

I  ;  3 

Lead 

84 

95 

Iron 

84 

50 

3  :  1 

Lead 

84 

98 

Iron 

84 

65 

Table  IV.  Plating  Speed  (in  Thousandths  of  an  Inch  per  Hour) 


Current  Density 

Sulfate  Bath 

Mixed  Cntniyst  Bath 

A /in* 

UO^F 

no^F 

150‘F 

IJO^F 

ISO^F 

ISO^F 

1.0 

0.43 

0.31 

0.30 

0.48 

0.43 

0.38 

2.0 

1.06 

0.80 

0.75 

1.24 

1.20 

1.1 

3.0 

1.75 

1.40 

1.24 

2.1 

2.0 

1.9 

4.0 

— 

2.06 

1.12 

— 

2.9 

2.8 

5.0 

— 

2.78 

2.44 

— 

3.8 

3.7 

6.0 

— 

3.54 

3.08 

— 

— 

4.5 

phase  may  go  out.  While  in  other  plating  baths  this  may  not  produce  defective  work,  in 
chromium  plating  solution,  a  dull  plate  would  be  obtained  immediately  along  with  a  re- 
duaion  in  thickness.  As  discussed  previously,  the  mixed  catalyst  baths  are  less  sensitive 
to  AC  ripple  problems  than  the  conventional  sulfate  bath. 

ANODES 

In  chromium  plating,  an  insoluble  anode  is  used  sirtce  chromium  is  replenished  by 
the  addition  of  chromic  acid.  Iron  anodes  have  been  used  but  are  not  generally  suitable 
because  they  add  iron  to  the  bath  and  allow  the  build-up  of  trivalent  chromium.  Plati¬ 
num  has  had  limited  success  but  also  allows  the  build-up  of  trivalent  chromium  in  solu¬ 
tion.  The  universally  used  material  is  lead  or  lead  alloy,  especially  tin,  which  oxi¬ 
dizes  the  trivalent  back  to  hexavalent  chromium  during  electrolysis. 

The  reaction  at  the  anode  is  dominated  by  the  formation  and  release  of  oxygen,  but 
a  side  reaction  is  the  oxidation  of  trivalent  chromium  when  it  is  present.  During  use, 
lead  dioxide  forms  on  the  surface  of  the  lead  and  the  anodes  occasionally  may  be 
cleaned  by  electrolyzing  outside  the  plating  tank,  by  soaking  in  special  cleaning  solu¬ 
tions,  or  by  scrubbing.  Often  the  anodes  can  be  aaivated  by  electrolysis  before  each 
use.  The  important  thing  to  watch  is  that  the  resistance  on  the  anodes  does  not  rise  as 
they  age  due  to  scale  buildup. 

The  ability  of  the  lead  anode  to  keep  the  trivalent  chromium  at  about  O.S  oz/gal  or 
less  is  dependent  on  keeping  the  lead  anode  active  and  the  ratio  of  anode  to  cathode  area 
above  1:1  and  preferably  above  1.5:1.  As  the  ratio  is  lowered  to  less  than  1:1,  the  tend¬ 
ency  for  trivalent  chromium  to  accumulate  in  the  bath  increases  sharply.  If  the  amount 
rises  above  about  1  nz/fal  problems  beco>"T  Above  2  oz/gal,  the  problems 

get  progressively  worse  until  the  bath  becomes  unsatisfactory  for  use.  These  problems 
include  burning  or  rough  chromium  deposits  at  high  current  densities,  possibly  a  brown 
film  at  low  densities,  and  definitely  a  tremendous  decrease  in  bath  conductivity  so  that 
only  low  currents  are  obtained  at  full  tank  voltages. 

I  f  the  type  of  plating  requires  that  the  lead  anode  area  be  less  than  the  cathode  area, 
then  auxiliary  electrolysis  may  be  required.  This  may  be  done  in  the  same  tank  if  time 
(e.g.,  overnight)  or  space  are  available,  or  it  may  be  done  in  a  separate  tank.  The  anode 
area  may  be  20  to  30  times  the  cathode  area  (e  g.,  a  small  cathode  with  regular  tank 
anodes)  to  increase  the  rate  of  oxidation.  Raising  the  temperature  to  130  to  1S0*F  and 
solution  agitation  are  ako  beneficial. 

rarf  ^’Qp^rol  of  anodes  rank  with  control  of  solution  chemistry  and  ooeratint 
conditions  for  successful  chromium  plating. 

FIXTURINQ  AND  RACK  DESIGN 

For  both  decorative  and  engirteering  chromium  plating,  careful  attention  is  re¬ 
quired  for  Hxturing  and  rack  design.  The  techniques  for  decorative  plating,  with  its  very 
thin  deposit,  are  very  different  than  those  for  engineering  plating,  with  its  much  thicker 
deposit.  In  engineering  chromium  (hard  chrome),  a  major  objective  is  to  obtain  very 
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21.  Anodes 


Anode  Materials 

Pure  lead  anodes  may  be  used  but  it  has  been  found  that  they 
are  attacked  by  the  solution  and  form  excessive  amounts  of  lead 
chromate.  The  most  common  anode  material  is  a  lead  alloy  contain¬ 
ing  6-8%  antimony  which  is  mechanically  stronger  and  more  resistant 
chemically.  Alloys  containing  about  7°/  of  tin  are  also  in  commercial 
use  and  are  preferred  in  solutions  containmg  fluorides.  Lead  anodes 
with  small  percentages  of  silver  or  tellurium  have  been  the  subject  of 
experiment  but  have  not  been  adopted  in  practice. 

Which  ever  material  is  employed,  purity  is  of  the  greatest 
importance.  In  the  case  of  un-alloyed  lead,  the  electrolytic  material, 
99.99%  pure,  is  generally  employed.  Antimony  must  also  be  pure 
and  free  from  arsenic’*^  which  may  cause  rough  deposits  even  when 
only  traces  are  present. 

There  is  a  tendency  for  lead  anodes  to  warp  and  bend  during  use 
and  since  this  must  be  avoided  at  all  costs  in  hard  chrome  deposition, 
which  relies  on  accurate  anode-cathode  positioning,  it  is  customary  to 
employ  anodes  which  are  either  corrugated  or  else  are  provided  with 
thick  beaded  edges  to  provide  added  stiffness.  There  docs  not  appear 
to  be  any  justification  for  the  claim  which  is  sometimes  made  to  the 
effect  that  corrugated  anodes  improve  throwing  power.  Where  a 
more  rigid  type  of  anode  is  required,  steel  covered  with  antimonial 
lead  may  be  used  and  for  higher  conductivity,  copper  similarly 
covered. 

Although  oxidation  of  trivalent  chromium  docs  not  take  place  on 
a  platinum  surface,  this  metal  can  be  used  for  depositioq  in  small 
holes. 

Chromium  anodes  are  not  satisfactory  as  they  dissolve  anodically 
to  the  trivalent  state  and  there  is  no  possibility  of  oxidation  to  the 
hexavalent  state.  Some  shops  hang  an  anode  on  a  cathode  rod  when 
plating  small  areas.  This  is  a  practice  which  is  not  to  be  recom¬ 
mended  because,  if  the  anode  becomes  coated  with  metallic  chromium 


and  is  then  replaced  oa  the  anode  rod,  it  leads  to  the  production  and 
accumulation  of  trivalent  chromium  in  the  solution.  A  scrap  cathode 
can  be  used  instead.  Steel,  nickel  and  aluminium  do  not  give  good 
results  for  similar  reasons.  However,  pure  iron,  electrolytic  iron  or 
armco  iron  may  be  used.  Such  anodes  corrode  less  than  steel  but 
they  are  not  satisfactory  for  continuous  use  as  they  give  rise  to  a 
high  concentration  of  trivalent  chromium  and  iron  in  the  solution. 
Anodes  for  use  on  internal  surfaces  or  to  conform  to  complicated 
shapes  may  be  constructed  from  soft  iron  wire  and  electro-deposited 
with  lead  before  use. 


Anode  Area 


The  anode :  cathode  area  has  been  variously  recommended  as 
2:1,  1:1,  and  1 : 2.  Which  is  the  best  to  use  depends  on  the  condi¬ 
tions  under  which  one  is  operating.  All  these  recommendations  can 
normally  be  complied  with  in  the  case  of  deposition  on  exterior  sur¬ 
faces  which  permits  some  flexibility  in  the  anode  arrangement.  In 
the  case  of  internal  deposition,  it  is  often  impossible  to  do  so  as  the 
shape  and  size  of  the  anode  are  conditioned  by  the  surface  to  be 
plated.  If  the  anode  area  is  too  small,  the  regeneration  of  chromic 
acid  will  be  insuifficient  and  the  trivalent  chromium  content  may  rise 
to  dangerous  proportions. 

A  practical  method  for  overcoming  such  difficulties  is  to  arrange 
for  alternate  internal  and  external  deposition.  In  addition,  the  anode 
area  can  be  increased  during  deposition  on  external  surfaces.  Alter¬ 
natively,  the  solution  can  be  regenerated  by  working  with  a  large 
anode  area  whilst  isolating  the  cathode  by  means  of  a  porous  ceU  which 
prevents  trivalent  chromium  from  migrating  to  the  main  solution  (see 
page  469). 

Where  there  is  sufficient  room,  build-up  of  trivalent  chromium 
and  anode  polarisation  can  often  be  avoided  by  cutting  corrugations 
in  the  surface  of  the  internal  anode  or  by  burning  strips  of  lead  on  to 
its  surface  to  increase  the  anode  surface  area.  Thus,  in  plating 
cylinder  liners,  it  is  usual  practice  to  cut  a  fairly  coarse  thread  on  the 
face  of  the  anode.  Care  must  be  taken  to  ensure  that  the  depth  of 
thread  or  thickness  of  such  additions  is  not  too  great.  Otherwise,  in 
view  of  the  short  anode  :  cathode  distance,  rarely  exceeding  f  in., 
such  variations  may  be  reproduced  in  the  thickness  of  the  deposit. 
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Anode  Maintenance 


During  deposition,  antimonial  lead  anodes  become  covered  with 
3  layer  of  black  lead  peroxide  (PbO.)  which  protects  the  surface  from 
attack  and  assists  oxidation  of  trivalent  chromium.  When  new  anodes 
are  first  put  into  use,  it  is  best  to  pass  current  immediately  until  the 
protective  layer  of  lead  peroxide  has  been  formed.  Whilst  antimonial 
lead  anodes  are  insoluble  in  chromic  acid,  they  may  become  covered 
with  a  layer  of  yellow  lead  chromate  (PbCrO.)  if  left  in  the  solution 
when  current  is  not  being  passed.  This  layer  is  an  insulator  and 
may  upset  the  current  distribution.  It  should  be  removed  either  by 
brushing  or  by  dissolving  in  a  solution  of  sodium  chloride  acidified 
by  the  addition  of  a  small  quantity  of  hydrochloric  acid  (Salauze  "')  or 
by  electrolytic  cleaning  in  a  10%  caustic  soda  solution  at  160-175 ‘F. 
with  a  current  density  of  100-300  amp./sq.  ft.  (Bilfinger"'). 

The  lead  chromate  coating  may  also  be  converted  readily  to 
peroxide  by  working  the  anode  hard,  that  is,  at  a  high  current  density 
for  half  an  hour  or  so  using  scrap  cathodes. 

It  follows  that  it  is  good  practice  to  take  the  anodes  out  of  the 
solution  when  the  vat  is  not  being  used.  They  should  be  swilled, 
brushed  with  a  fibre  or  bristle  brush,  swilled  again  and  allowed  to 
dry.  They  can  then  be  put  into  use  again  immediately  plating  is  to 
be  resumed  since  this  treatment  does  not  impair  the  peroxide  coating. 
The  change  from  brown  or  black  to  yellow  is  also  a  good  indication  of 
which  anodes  are  working  (making  good  contact)  and  which  are  not. 


TS  i  "O 

v  -e  e 
S  “  • 
S,  u  V 
3  3  2 

age 

£  8  ; 

^28 

•"  «  -C 

0)  ^  W 

>  •« 

2  ®  S 

js  e  o 

1 41 

8  I  .s 
Srs 

i  2:5  g 

;  4*  j:  — 

■  00  ^  4^ 

i  *  S  S 

:  >.  3  ^ 
:  b  a  9 

5  >  r - 

J  *0  S  Kl 

'J  S'? 

rs  |5 

:  g  =  ^ 

!  >>  =‘i 

!  *3  .3 

I  ^  «j  y 
s  c  n 


'■£ 

‘  ^  'C  ** 
egg 

^  S  J 

S  S  g 

‘i'l  i 
" 

-2  S  S 

£ 

T3  5  g 

51  3 

w  g  V 

JI  *  3 
-gl  2 
-i--o 

U  "O  '5 
^  c  c 

>^2  2 
■5  2;" 

f  3  5» 

2  2  o 
^  J? 

4^0*" 

§•2  I  ^ 

J*  ^  2 

'  S  *”  i  i) 


•  i*  C  3  « 
§  2  -3  3  I 

-  .k  S  J  TJ  J 

3  «#  Ts  e 

^-•s-i  .sj  s 

S  8  o-^  gl 

isll  :  = 

£  i  s  2 

5  1  S  “^  £  .b 

jB.S  e  .  fib  S 
2.  3  5  "2  2  l£ 

^  J  ■"  3  S 

*  ^  "5  ^  J  "2 

1  “  t  £  a  s 
i  §=J! 

5  -2  -r  5  »1 
jb  .  }>>.«£ 

-  £  ±  =  B  « 

t  B  "  e  —  *0 

£  -2  a  2 

S'  i  .. 


3  a  *1  >'^  5 


;  "O  j:  = 

S  t-  £ 
"St 
,  "TS  -B  a 

1  ai  "-*  w 

'  J  s 
2  -2? 


!;  3  £  ' 

Ui 

1il 


'SS  2  9  — 

.  2*2,-  3  S.J: 

i  ll!  -s  ^ 

I  si  3  J II 

ii  s.l'^l 

!  « 3  1  s  ® 
>..«  1  £  2  £ 
issli- 

!  5  -  £  e  3  c 

‘  ^  P  S  ^  Je 

I  «a  S  M  o  ^ 


■  e  ka  "00 

2  I  S!  I 

£  £  3-  " 

1  jS  3  -9 

>  J  a  J 

*■33  I 

jg  ‘5  O  J 

=  i1:3 

IJI-S  fib 

3  >.  s  .g 

'§.£■•£ 

2  *"  c  a 

•t  J  3  = 

1-S|  I 
".^1  “* 

C  5  C  >N 

s  £  "  s 

e  V  > 

« I )  => 

.2  «  E  *2 

•S  2  « 
j9  .M  e  e 

s  -li 

3  -B*  a-s 

SP 

»,  =  g  I 
-  S  ■  a 
£  »>J2  s 

•ill-g  2 
J  5 J  2I 


^  Jf»  g  .s 

I  g.1  1:5 

8  jS  i  i  = 

-Si  S  s 

ij 

^  Je 

li-ll- 

■i  «“  s  1 1 

1  l-t  s  s 

3  S  2*3  ^ 

1 8  £  •  2  r . 
s  2  .1  2  2' 

S  a  tf>  a^ 

2  a 

1  -  3  3x 

•  •£  i  1  a 
SP  3  .2  .b  li  ■ 

S  'TS  a  ^ 
.«  O.  «  3  , 

B  ..  u  ^ 


^  -fi  e  =  c  r 

y  S-  ^  is  ?-a  1 . 
fc  E  =  ji  J  2  r  • 

W  e  S  -2  •£  -S  Js 
®  .2  J  “  S  B  »< 

Silsl 

.B  5  «  *■  2^-2 

8.2  4.  O  t  -  B 

■o  2  *-  "  s:  r 

Z  -  S'^-o  «  £ 

5  e  V  41  £  •;  B 
S  £  s;  3  *  §  i, 

2  Sj  e-°’=  ■ 

a  1:2  £1 

S-S  £-1  £  2.  ^ 

,  S’  5  £  8's  £■£ : 

•  ^  O  -£m  s  "n 

;  “s.  S  c  .2  «*c“- 
.  ^  -c  ^  a  ^ 

:  E  c  %  E  .  : 

'  3  f  >v 

;  -g  C  ^  S  ■ 

S  O  .  e  ^ 

>3  ^  i  ^  fe  1* 

1^4^^  i9  S  S  S 
:  jC  ^  -B  O  >N  . 

i  1 1 

:  .=  .2  2  E  -  ? 

I  “D  “  .2  *®  4 

v)  TI  y>  C  3  .3  > 

B  ?  3  3  3  —  3 

2^  J-o  £. 

1  e  -  -o  w  "  ‘■‘ 

•  B  i^  **  ^ 

^  S.B  J  f-  g 

1  '2  1  -i  ;=  ¥  ■■ 

-5  Sji  2  «”  3" 


•  3  • 

-5 -=5  >. 
Ijg-S 

o  «•  •> 
B 

0  3* 

-•  -®  V- 

Ji  *  ^ 
18 

5  E  .1 


-  •t3-r«Z-£5g  = 

>  1^  I.®  -  =  *1  I  2 

•5s  ^  "PS  <B  ^  ^  T5 

Q  Ai  «•  M  .S'  ^  e  B  a 


»  'TS  a  ^ 

E  o)  o  M 

0-2  5  " 

•I  •  a  .2  1 

8  3  £  S  5 

.2  w  ’c  .2  -S 
■BS  O  3  J=  ■£ 

2  ^  £  i  fc 
o  a  «  b 

o  E  aa 


9  U  .V 

“  5  8 

w  V)  U  -2^ 

iSrEl  - 

I  5  ■  1 

-1  .£  £ 
.1  3;^  5: 
1  i  5  ■ 

S  «  C  ^ 
B.  O  '"  •* 
o  b  _  a' 
“  *  1  £. 


r  0  •  X  -p 
“  "2  "  8 
=*  cJi  i;J 

■u  CO  :3  >  a 

§  £  T3  5  - 

^  n  I.JS 
i  I  i  2  £ 


i-s  s 

¥  E 

^  ^  i 

O  v/>  ^ 

•./i  >  - , 

.£  £  .2 
-oiJ 

e  —  o 
<«  Be  “• 

.-1*3 

-B  B  ^ 

2  V  a 
•O  ^  w 

1  tj  ^ 

=  1 : 
£  -  5 
Js  E  g 
•S  ^ 

e*® 

1  I  r 

all 


V  ‘<#1  V 
c-2 

"  ^  I 

S  He 


M? 


«  I  T 

^  b  « 

i  1 3  * 
.2  ya  £ 

e  M  3 
j=  3  c  .¥ 

>  W  ^ 

^  o  a  B 
^  C  4»  — 

till 

.5 » *  s 

M  ^  IM 
111! 
ll-a  5 

®  g*  £2 

i  2  6  J 

I  i  -a 

•«  S  1  £ 


e  «  3 

£  BflC: 
J=  6  X 

■it  X  Jj 

:2  I  8- 

2  .5  -a 


4111 
£■1:2  - 
®  O  5  ■3 
>.•38" 

X  X  ^  B 

^  J  is  -S 
®  2 
o  £l| 

iz  =  i 
2  e  I  8 
’“JI5 
■2^1  f 
“ijS^  8 

.21  2  £ 


B  2  .£  S 

•“  -C  Js  • 

-2  ®  -g  a 

2  B  ^  B 

iiU 

■".  .s  S  o 
S3  Si  r 
1  “•I'T 

s  e  —  3 


>,  BJ  2  *C  >> 

= -1  Si 
-S  I  ^  8  '5 
J  51  I  £ 
^  1  §  5  -o 
5  ‘  I  S  5 
1  -2  ^  I  I 

^2  «  3  I 

ii4  I  I 

ii  I 

■1-g  5  3 

lll-fl] 

-Sl*^  i  I 

c  «*  2  s  2 

8  «  =  -a  •• 

1  2  il2 

J  1  fJi-a 


II.III 

11143 

iiillll 


ABOUT  HARD  CHROME 

by  aorence  H.  Peger 

VI— Lead  for  Hard  Chrome  Plating 


At  one  time  alt  of  the  conforming 
anodes  used  for  hard  chromiun 
ftiting  were  made  of  6%  antimony 
haf  Because  of  the  advantages  and 
gawrai  superiority  of  cast  lead  we 
sow  only  make  smalt  anodes,  that 
onl  be  made  from  cast  mats,  out  of 
iDiitd  sheet  lead.  With  ^  Inch  anode 
to  cathode  spacings,  the  lead  has  to 
be  stiff.  Tin'lead  la  too  aoft  artd 
shouldn't  be  used.  Antimony  Is  a  rela- 
Miy  hard  and  brittle  metal  and  a 
enaii  percentage  has  a  strong  hard¬ 
ening  effect  on  lead,  in  the  form  that 
you  can  buy  it,  you  only  need  hit  it 
wth  a  hammer  to  make  smaller 

antimony  ro/Zed  lead  will 
titoie  at  a  certain  rate  for  about  60 
hours.  Then,  rather  aifnHi»niv  it  liriii 
^  down  to  about  a  10%  slower  rate. 
•n^  aaems  to  be  something  about 

toe  rolled  skin  that  allows  it  to  plate 

toller.  Scraplno  the  anode  down  to 

dean  latod  will  not  brlno  back  this 
Bdar  rale.  I  have  not  seen  this  happen 
when  using  cast  lead  anodes. 

filled  or  extruded  lead  will  develop 
torge  hard  flakes  in  a  plating  solution. 
Thasa  can  cause  rejects  If  they  fall  on 
a  shoulder  and  stop  off  part  of  the  aur- 
hce  being  plated.  It  Is  easy  to  keep 
small  anodes  brushed  clean.  They 
ahouid  be  brushed  after  the  last  use 
while  still  wet.  Cast  lead  doesn’t  form 
flakes  because  the  oxide  remains  in 
small  grains.  This  Is  one  reason  this 
type  of  lead  plates  so  well.  The  fine 
texture  of  the  oxide  layer  also  allows  it 
*  to  reform  quickly  to  plating  condition 
altar  It  has  been  dormant  in  the  tank 
tor  a  while. 

Cast  lead  mats  are  made  out  of 
scrap  lead  ^  PIgura  1).  If  all  your 
scrip  Is  6%  antimony,  It  should  be 
Nxed  with  some  junkyard  lead  scrap. 
6%  antimony  lead  age  hardens 
quickly  and  tends  to  become  too 
ile.  Addition  of  about  60%  Junk¬ 
yard  scrap  makes  It  more  suitable  for 
anodes.  A  barrel  of  junkyard  lead  usu¬ 
ally  contains  rrtany  alloying  elements 


(Pnoteg>vf>  Sr  rrt«  luihof,  eounmy  Summons 
Pitting  t  Uttti  finishing.  Nt»  Ortttns.  lA.I 
figure  1.  Bright  chrome  tank  anodes  made 
of  scrap  teed  mats. 


with  the  lead. 

What  the  final  alloy  of  any  particular 
mat  Is  doesn't  seem  to  make  any  dif¬ 
ference  as  regards  to  its  plating 
characteristics.  There  will  be  some 
variation  as  to  how  fast  it  age  hardens. 
Conceded,  In  a  lab  you  can  prove 
some  alloys  plate  faster  than  others. 
We  won't  nitpick  this  point  because 
we  don't  plate  in  a  lab  but  In  a  Job 
shop.  What  I  am  telling  you  here  gets 
the  job  done  at  the  lowest  possible 
cost  under  job  shop  conditions. 

LEAD  FOR  HARD  CHROME 
PLATtNQ 

If  the  rruits  are  to  be  bent  or  formed, 
this  should  be  done  as  soon  as  they 
cool  after  casting.  In  a  few  hours  It 
may  be  Impossible  to  bend  them  with¬ 
out  breaking  them.  Always  bend  them 
around  a  pip>e  or  form  them  on  the 
piece  to  bo  plated,  ueing  a  wooden 
paddle.  The  lead  mats  can  be  made  a¬ 


head  of  time  and  at  a  later  time  be  put 
in  an  oven  at  375  T  for  a  couple  of 
hours.  This  will  anneal  the  alloy  and 
make  the  anodes  bendable  again  for 
an  hour  or  so.  Small  anodes  with  small 
radiuses  (or  radii)  should  be  made 
from  thin  mats.  Just  cover  the  bottom 
of  the  mold  when  pouring.  Large 
anodes  should  be  made  with  full  mold 
thick  mats. 

The  design  of  the  lead  mat  mold  Is 
important.  If  the  holes  are  too  big  it 
will  show  up  as  a  waffle  pattern  in  the 
plated  piece.  If  the  holes  are  too  small, 
you  lose  throwing  power.  If  the  lead 
ribs  are  too  small,  the  mats  will  not  be 
able  to  carry  the  current  for  large 
anodes.  If  the  mold  is  made  too  big  it 
may  be  impossible  to  unmold  the  mat. 
Making  the  best  possible  mold  is  not 
simply  like  running  a  milling  machine 
over  a  piece  of  metal. 

My  visits  to  piating  shops  have 


LINDALE  EQUIPMENT 
&  SUPPLY  CORP. 

PRESENTS  A  FULL  LINE  OF 
BARREL  PLATING  TANKS  AND 
CYLINDERS  FOR  CYANIDE  AND 
ACID  SOLUTIONS. 


ALL  SIZES  ARE  AVAILABLE 
PRICES  UPON  REQUEST 


LINDALE  equipment 
&  SUPPLY  CORP. 

385  CARROLL  STREET 
BROOKLYN.  NEW  YORK  1 1 231 
TEL  NO  212  875  4354 
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HEAVY  DUTY 
PVC  FLEXIBLE 
TANK  LINERS 


Fabrico  Flexible  Tank  Liners  Make  Cents! 

•  3/32'M/8".  and  3/16". 

•  Fast,  easy,  inexpensive  drop-in  installation. 

•  10  day  to  2  week  delivery.  Rush  service  available  at  no  extra  charge. 

•  High  resistance  to  strong  oxidizing  agents,  inorganic  acids,  alkalis 
and  salts. 

•  End  need  for  expensive  vulcanizing  or  repairing  of  tank  before 
installation  of  liner. 

•  Top  quality—strongest  lap-welded  seams,  heavy-duty  PVC,  very  low 
cost,  perfect  fit. 


WRITE  OR  PHONE  FOR  MORE  INFORMATION 
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Fabrlcol 


4222  S.  Pulaski 
Chicago,  IL  60632 
312/890-5366 

TELEX:  256280  FABRIC-CGO 


FLEiiai.E  Tank  uinERS 


STEEL  MEDIA  BY  ABBOH! 

THE  BEST  IN  BURNISHING 


BALL  8ALLCONE  PIN  DIAGONAL  CONE  OVALBALL 


Long  life,  wear  resistant,  case  hardened  st€>el  media 
manufactured  to  our  rigid  standards  exclusively  for 
vibratory  artd  conventional  barrel  finishing 

ABBOTT’S  Experimental  Lab  can  help  solve  your  burnishing 
problems  We  will  recommend  the  proper  steel  media 
offer  running  ybur  trial  samples 

Specify  ABBOTT  for  quality  carbon  and  stainless  steel 
burnishing  media. 

ABBOTT  BALL  COMPANY 

PAIIROAD  PLACE  AT  NEW  BRITAIN  AVtNUE 
WEST  MARTI ORD.  CT  06110 
203  236  5901 


showrr  me  far  too  many  of  you  are  try¬ 
ing  to  make  anodes  using  soldering 
irons,  plumber's  acetylene  air  torches, 
and  are  using  flux.  These  are  ex¬ 
tremely  bed  tools  for  "burning" 
anodes  together.  Evan  if  the  anode 
holds  together  long  enough  to  plate 
the  job.  It  will  fell  apart  sooner  than 
later. 

To  make  good,  long  lasting  anodes, 
use  e  light  weight  torch  with  0  and  00 
tips,  fueled  by  either  acetylene,  bu¬ 
tane,  or  natural  gas  with  oxygen.  Pro¬ 
fessional  lead  burners  use  hydrogen 
gas,  but  for  you  this  isn't  necessary 
Natural  gas  is  the  easiest  end  cheap¬ 
est  fuel  to  use.  Do  not  use  flux  of  any 
type.  Just  be  sure  the  edges  to  be 
Joined  are  scraped  clean.  If  the  fit  be¬ 
tween  pieces  isn't  good,  use  a  strip  of 
the  lead  you  are  using  for  the  anodes 
to  fill  in  the  crack. 

In  most  cases  this  shouldn't  be 
necessary.  Use  a  small  blue  flame 
Too  much  oxygen  will  give  the  flame  a 
harsh  white  look;  too  little,  a  yellow 
look.  It  is  batter  to  start  with  a  flame 
that  is  too  small  than  to  melt  too  much 
lead.  Do  not  move  the  torch  around 
and  heat  a  wide  area.  The  flame's 
inner  cone  should  just  touch  the  seam 
and  move  along  it  as  the  lead  melts  to¬ 
gether.  You  positively,  absolutely, 
must  wear  eya  protection!  Even  skill¬ 
ed  lead  burners  can  have  the  lead 
epetter  under  certain  conditions,  be 

SAFE.  NOT  SOKRYI 

Properly  made  scrap  lead  mat 
anodes  will  plate  faster  than  rolled  or 
extruded  lead  of  any  kind.  They  win 
hold  their  shape  even  when  used  to 
make  huge  anodes.  There  are  a  few 
anodes  you  can't  make  from  lead  mats 
—  for  these  you  cen  use  5  or  6  lb  lead. 
The  strip  that  goes  from  the  working 
anode  to  the  rack  anode  clamping  bar 
is  made  of  12  lb.  rolled  6%  antimony 
lead.  This  is  easily  bent  so  the  anode 
can  be  positioned  correctly.  You  will 
also  naed  1/16,  1/8,  3G2,  V«.  and  Vt 
inch  6%  antimony  lead  wire  to  make 
ID  anodes.  Scrap  lead  is  selling  for 
about  40c  a  lb,  while  new  lead  is  $1.50 
e  lb.  A  better  anode  costs  less. 

Here  goes  another  dragon:  Never, 
rrever  dummy  run  new  anodes!  A  new 
lead  anode  will  do  its  best  plating 
when  it  is  new,  before  it  gets  an  oxide 
coatingl  How  do  I  know?  I  have  made 
and  used  thousands  of  new  conform¬ 
ing  and  tank  anodes  of  all  sizes.  The 
first  faw  plecas  plated  just  as  good  if 
not  batter  than  placee  plated  after  the 
oxida  film  lomiad.  If  your  experience 
has  bean  different,  you  should  have 
blamed  your  decning  or  etch  cycle. 
Next  month  I  will  discuss  chrome  plat¬ 
ing  solutions.  MF 
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343  I  /  GCNBIU  MOCtSSINQ  DATA 


Tabi-k  12.  Chbomiuh  (Baths)* 


Compoiiuoii 


S/L 

l/L 

oiyt*i 

t/L 

oWsbI 

Chromic  acid. 

CrO, 

Sulfuric  acid. 

248 

33.0 

398 

53.0 

338 

45.0 

180-225  24-30 

HjSO. 

Ratio'  CrOj/ 

2.5 

0.33 

4.0 

0.53 

2.2 

0.29 

0.9-1. 1  0.12-015 

H,SO, 

100:1 

100:1 

155:1 

200:1 

CaUlyst 

Conditions* 

Temperature. 

0.5-1  0.07-0.13 

C(F) 

Current  density. 

43-49 

(110-120) 

43-49 

(110-120) 

55 

(130) 

38-49  (100-120) 

A/dm'  (asi) 
Cathode  efficiency 

10-22 

(0.7- 1.5) 

10-22 

(0.7-1.5) 

15-36 

(1.0-2.5) 

15-36  (1.0-2.5) 

(approximate) 

13-18 

13-18 

13-18 

16-24 

Volts 

6-12 

6-12 

6-12 

4-12 

Aptation  is  not  generally  used.  Filtration  is  uncommon.  Anodes  are  usually  lead  or  a  lead  alloy  used  in  the 
ratio  of  1:1  to  2:1.  Catalysts  are  usually  fluoride  compounds  of  one  type  or  another.  Self  regulating  baths 
use  a  fluoride  with  limited  solubility  present  in  excess  so  baths  must  be  stirred  occasionally  tr  ensure 
solution  of  the  required  catalyst.  Silicofluoride  catalysts  give  the  highest  efficiency.  Trivalent  chronZ-'m 
is  usually  required  for  proper  operation  of  the  bath  and  is  usually  maintained  at  about  1%  of  the  chromic 
acid  concentration. 

Suitable  materials  of  construction:  1. 5. 9. 10. 14. 15.  (Also  see  Ref.  2.) 

Use:  Bright  decorative  deposits  0.01-0.03  mil  in  thickness.  Hard  deposits  for  wear  resistance  0.1  mil  and 
heavier. 

Applications:  Decorative  coating  over  copper  and/or  nickel  protective  coatings  on  all  basis  metals. 
Industrial  or  hard  coatings  over  ferrous  basis  metals  for  tools,  dies  and  gauges.  Also  for  surface 
protection  of  electrotypes,  engraving  plates  and  other  items.  Porous  coating  for  improved  lubrication, 
wear  and  corrosion  resistance  of  piston  rings  and  cylinder  liners. 

References:  1. 2.  22. 23. 24.  28.  56: 25. 26.  27.  28 

Problems  with  chromium  plating  generally  revolve  around  proper  brightness  and  covering  power  for 
decorative  baths.  These  problems  can  usually  be  ascribed  to  one  of  three  classes  of  causes: 

Improper  operating  conditions:  This  includes  deviations  in  current  density,  temperature,  bath  composi¬ 
tion.  particularly  bath  ratio,  trivalent  chromium  levels  or  contamination  with  iron,  copper  or  nickel.  At 
the  present  time  there  is  no  generally  simple  way  of  removing  metallic  contamination.  Specially 
constructed  ion  exchange  units  using  carefully  selected  resins  may  be  used  in  some  cases,  but  it  is  far 
better  to  avoid  contamination. 

Improper  current  control:  This  includes  inadequate  or  excessive  current  densities,  excess  ripple  in  the 
current  supply,  interruption  of  the  current  during  plating,  and  stray  currents. 

Improper  preparation  of  substrate:  This  includes  inadequate  activation  of  nickel  or  nickel  iron,  inadequate 
cleaning,  etc.  N ickel  plated  parts  from  solutions  with  excessive  brightener  levels  can  cause  “rainbow”  in 
the  low  current  areas;  stripped  parts  improperly  activated  before  rechroming  will  not  cover  properly, 
etc. 

Because  of  the  high  current  densities  involved,  and  the  generally  poor  throwing  power  of  the  chromium 
solutions,  racking  of  parts  is  particularly  important.  Racks  must  be  of  adequate  cross-section,  and  use  of 
auxiliary  anodes,  or  thieves  and/or  shields  may  be  necessary  for  complete  coverage.  Proper  maintenance 
of  racks  is  also  important  for  the  same  reasons.  Additionally,  chromium  is  a  serious  contaminant  for  must 
plating  solutions,  and  improperly  maintained  racks  can  carry  solution  from  tank  to  tank,  causing  severe 
problems. 


‘Proprietary  baths  are  also  available  (see  Ref.  2,  Chapter  6). 

'Bath  ratios  of  80:1  to  120:1  are  not  uncommon  (see  Ref.  2  for  discuuion  of  F'  and  SiF|'  catalysts). 
Temperatures  from  70  to  over  150  F  with  variations  in  cathode  current  densities  from  I.5-8.0  asi  and 
cathode  efficiencies  between  10  and  20%  are  possible.  For  bright  deposits  the  exact  values  must  be  carefully 
controlled  and  related  (see  References  for  detailed  information). 

'Non-proprietary  crack-free  process. 
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is  eliminated.  Stainless  steel  is  usually  preferred 
as  an  insoluble  anode,  but  hard  carbon,  “Ni- 
chrome,"  and  “Duriron"  have  also  been  used. 

Iron.  Anodes  for  iron  plating  are  high- 
purity  forms  such  as  low-carbon  “Armco"  ingot 
iron,  wrought  iron,  or  Swedish  iron,  usually  in 
the  form  of  chill-cast  or  rolled  slabs.  The  iron 
dissolves  chemically  in  these  highly  acid  baths. 
Bags  of  “Vinyon,"  “Dynel,”  or  blue  African 
asbestos  are  a  necessity  to  prevent  roughness. 

Lead.  "Chemical  Grade”  lead  is  used  for 
soluble  anodes  in  lead  plating.  The  ASTM  (B29- 
49)  specification  for  this  material  is; 


Pb.  min.— 99.90% 

Ag-0.002-0.020%  Zn,  max.-0.001% 

Cu— 0.040-0.080%  Fe.  max. — 0.002% 

As  Sb  -»■  Sn,  max.—  Bi.  max— 0.005% 

0.002% 

Sheet  lead  may  be  used  as  anode:  cast  forms 
are  also  available  with  rectangular,  multi- 
edged.  or  corrugated  cross  sections  and  with 
positive-contact  hooks  east  integrally  with  the 
anode  or  soldered  into  a  hole  in  the  top.  Sheet 
lead  is  best  supported  by  bolting  between  two 
bus  bars. 

Insoluble  lead  anodes  are  universally  used  in 
chromium  plating  and  also  find  other  applica¬ 
tions  in  acid  copper  and  sulfate  nickel  plating 
and  as  electrodes  in  electropickling,  electropol¬ 
ishing.  and  anodizing. 

In  chromium  plating  pure  lead  anodes  are 
attacked  by  the  bath  when  the  current  is  off; 
therefore  the  more  resistant  alloys  with  about 
6  per  cent  antimony  or  tin  are  used.  A  small 
loss  due  to  chromate  formation  cannot  be 
avoided,  and  the  anodes  do  not  last  indefinitely. 
The  rate  of  chromate  formation  is  lessened,  and 
the  desirable  reoxidatian  of  trivalent  to  hexavs- 
lent  chromium  in  the  bath  is  favored  if  the  anode 

h««  «  film  at  hmwn  pamvi/tn  nn  iia  tiirfa,.!. 

This  may  be  formed  by  anodic  treatment  in  a 
sulfuric  acid  electrolyte  overnight  or  for  several 
days.  Il  will  be  converted  to  chromate  when  the 
chromium  bath  is  idle  but  will  reform,  with 
some  loss,  when  the  bath  is  again  used.  The 
reoxidation  of  trivalenlto  hexavalent  chromium 
it  also  favored  by  a  large  anode  area,  and  many 
special  anode  cross  sections,  some  of  them  pat¬ 
ented,  are  available.  These  may  be  ridged, 
ribbed,  corrugated,  or  multi-edged.  One  study" 
has  indicated  that  round  cross  sections  are  pref¬ 
erable  to  flat  or  oval  shapes  in  that  the  entire 


CiECTIOOC  MATEIIALS  AND  OC»CN  M3 

anode  surface  is  active.  It  was  also  shown  that 
there  was  little  difference  in  performance  be¬ 
tween  rod  and  tubular  anodes  of  the  same  out¬ 
side  diameter;  the  latter  represented  a  saving 
in  weight  of  25  to  40%  for  the  IVj  to  2  in  sizes. 
Anodes  made  by  casting  lead  around  a  steel  or 
coppjer  core  are  also  available.  These  have  added 
strength,  rigidity,  and  conductivity  and  are 
necessary  when  very  long  anodes  are  used  and 
in  other  spiecial  applications.  Lead-plated  copp>er 
rods  serving  as  anodes  in  the  chromium  plating 
of  gun  barrels  has  been  described".  Flame- 
surfacing  the  lead  anode  prior  to  use  allegedly 
improves  its  resistance  Co  attack  by  the  chro¬ 
mium  bath‘.  A  case  alloy  lead  anode,  containing 
1  per  cent  each  of  tin  and  silver,  is  repwrted  to 
perform  best  in  a  continuous  strip  plating  line 
for  chromium  (see  Chapter  27). 

Although  lead  peroxide  has  a  conductivity 
approaching  that  of  metals,  too  heavy  or  irreg¬ 
ular  a  coating  may  interfere  with  proper  current 
distribution,  fsfociallv  when  rWlv conforming 
anodes  are  used  as  in  hard  chromium  plating. 
It  is  therefore  customary  to  clean  the  anodes 
regularly,  which  is  usually  done  by  means  of 
acid  dips  and  scratch-brushing  A  less  tedious 
method  has  been  patented*^  involving  cathodic 
treatment  in  an  alkaline  pyrophosphate  solution 
said  to  reduce  the  peroxide  to  lead. 

Lead  anodes  are  frequently  called  upion  to 
carry  heavy  currents,  and  they  must  be  thick 
enough  to  do  so  without  overheating,  which 
warps  them  and  causes  them  to  corrode  exces¬ 
sively. 

Nickel.  Typical  analyses  of  the  various 
forms  of  nickel  anodes  available  are  show-n  in 
Table  2.  The  anode  pwlarization  of  nickel  in¬ 
creases  and  the  evenness  of  corrosion  in  a  given 
solution  decreases  with  increasing  purity  of  the 
anode  and  with  the  amount  of  mechanical  work, 
i.e..  rollingor  forging  performed  on  it.  However, 
oxide  additions,  as  in  the  depw'arized  anodes, 
increase  the  activity  markedly.  Rolled  deptolar- 
ized  high-purity  anodes  corrode  evenly  and  well 
in  all  modern  nickel  solutions. 

Cast-carbon  and  rolled-carbon  anodes  do  not 
corrode  satisfactorily  in  solutions  above  pH  4.6^ 
The  carbon  and  silica  contents  of  these  anodes 
form  a  film  on  the  anode  surface  which  retains 
loose  nickel  particles  long  enough  to  pwrmit 
them  to  dissolved  otherwise  an  intolerable 
amount  of  sludge  containing  much  valuable 
undissolved  nickel  would  be  formed.  This  was 
the  principal  objection  to  the  low-carbon,  low- 


ABOUT  HARD  CHROME 


by  Qarence  H.  Peger 


III— Anode  Spacing  and  Design 


It’s  a  simple  fact  that  the  closer  the 
anode  is  to  the  surface  to  be 
plated,  the  more  control  you  will 
have  over  where  the  plating  goea.  It's 
also  true  that  you  can  plate  faster  and 
at  lower  voltages  when  you  use  closer 
spacing  The  first  shop  I  worked  in 
used  H*  between  the  anode  and 
cathode  as  their  standard  spacing. 
Tank  voltage  was  4.2  V  and  solution 
temperature.  140*F. 

This,  without  a  doubt,  is  the  very 
best  way  to  hard  chrome  plate.  The 
only  drawback  to  this  close  a  spacing 
is  that  you  need  workers  with  good 
eyesight  who  will  see  to  it  that  the 
piece  is  centered  with  respect  to  the 
anode.  With  this  spacing  you  can 
"hold  to  size"  plate  a  larger  variety  of 
work.  Using  spacing  we  plated  pis¬ 
tons  that  were  tapered  0.0005*  be¬ 
cause  of  grinder  error.  After  0.003* 
plate  they  were  In  tolerance,  -»•  0.000 
-  0.001,  without  any  taper  at  all. 

Using  '  spacing  and  4.4  V,  you 
can  plate  just  as  fast,  but  lose  some 
control  over  where  the  plating  goes. 
Unless  you  do  a  lot  of  "hold  to  size" 
production  work,  the  W  *  spacing,  4.4 
V  system  works  out  fine.  You  will  be 
trading  off  some  plating  thickness 
control  for  easier  setups  and  larger 
pieces  that  can  be  run  with  conform¬ 
ing  anodes. 

Another  example  of  plating  thick¬ 
ness  control  is  a  production  job  that 
needed  0.0006*  thick  chromium. 
When  using  tank  anodes  the  plating 
on  a  piece  varied  from  0.0002'  to 
0.0015*  with  running  time  of  75  min. 
Plated  in  a  reversible  rack  with  W' 
spacing,  0  0006 '  plate  with  variation  of 
ao0003  total  was  produced.  That's 
right,  there  are  four  zeros  in  front  of 
that  three.  Hey!  It  gets  worse,  mnning 
time  23  minutest 

In  this  series  of  articles  we  are  dis¬ 
cussing  the  best  possible  way  to  plate 
smaller  pieces  such  as  tools,  dies, 
molds,  machine  parts,  etc.  and  OO's 
and  ID’S  to  about  16'  diameter.  It  is 


difficult  to  draw  a  line  to  limit  the  size 
because  many  of  the  parts  plated  this 
way  are  much  larger  than  16*  dia¬ 
meter.  As  anodes  are  made  larger  it 
becomes  more  difficult  to  maintain 
W*  spacing.  The  larger  pieces  are 
mostly  OO's,  ID’S,  and  large  flats. 
These  ate  plated  with  1-3*  spacing  at 
5.5  or  6  V.  More  about  this  type  of  plat¬ 
ing  in  future  articles. 

My  experience  is  that  the  volume  of 
reversible  rack  type  of  work  should  be 
about  85%  of  the  jobs  taken  in  by  a 
job  shop.  A  few  jobs  will  be  done  with 
tank  anodes,  but  this  is  a  sloppy  way 
to  hard  chrome  plate. 

Now  we  come  to  the  exceptions  to 
the  M  ’  spacing  rule.  ID's  as  small  as 
V*  'can  be  plated  using  kt  *  die  lead 
wire  at  4.4  V.  This  is  only  a  '  spac¬ 
ing,  but  the  anode  to  cathode  ratio  is 
1:4,  which  limits  the  plating  rate  to 
0.006*  an  hour  on  the  diameter.  This  is 
about  the  smallest  practical  hole  size 
that  can  be  plated  at  4.4  V,  together 
with  the  other  work.  Methods  of  reduc¬ 
ing  the  tank  voltage  to  accommodate 
one  or  two  racks,  and  anodes  used  to 
plate  holes  and  slots  as  small  as 
0.040  'dia  are  the  subject  of  another  ar¬ 
ticle. 

The  smallest  OD  anode  should  be 
2Vi '  dia  An  anode  this  size  will  plate 
a  Vx  '  dia  rod  0.006'  per  hour  on  the 
00.  Here  again  you  have  more  than 
V5  *  spacing,  but  the  anode  to  cathode 
ratio  is  10:1.  What  saves  the  poor  little 
V4  *  dia  rod  from  burning  up  is  the  In¬ 
creased  spacing.  If  you  plate  very  fine 
wires,  ifs  better  to  use  lead  wire 
anodes  to  reduce  the  amount  of 
anode  surface.  You  could  go  to  a  6* 
anode,  but  the  wire  wouldn't  plate  as 
evenly.  The  2V!r  *  anode  will  plate  OD’s 
from  Vk  tol'diaat  the  same  0.006 '/hr 
rate.  At  these  sizes  the  change  In 
spacing  balances  out  the  anode  to 
cathode  ratio  change. 

When  plating  Into  comers,  dove¬ 
tails,  shoulders,  radii,  or  undercut 
areas,  you  can  reduce  the  spacirtg  to 


V4 '.  Many  of  you  plate  shouiderec 
shafts  with  tank  anodes  and  large 
spacings.  The  surface  at  the  shoulder 
gets  little  or  almost  no  chrome,  the 
other  end  gets  too  much.  The  running 
time  has  to  be  excessive  to  make  up 
for  the  uneven  plating. 

The  same  shaft  in  a  conforming 
anode  can  be  made  to  plate  straight 
by  turning  in  the  anode  at  the  shoulde' 
to  y*  '  spacing  with  the  rest  having  a 
V5  *  spacing.  If  the  shaft  is  not  being 
held  to  size  it  will  only  require  a  mmi 
mum  of  grind  stock.  The  high  plating 
rates  and  minimum  grind  stock  make 
for  very  short  tank  times. 

I  want  to  stay  another  dragon  here 
Chrome  is  chrome  and  if  it  is  depc 
sited  in  the  bright  range  the  hardness 
is  the  same  whether  it  goes  on  at  the 
rate  of  0.001  or  0.003"  thick  per  hour 
They  didn’t  believe  me  at  an  aircrah 
factory  that  I  worked  in.  We  plated  si> 
samples  at  each  rate  and  sent  them  tc 
the  lab.  After  a  few  days  l  had  to  ask 
“What  happened  to  the  samples'’ 
The  reply  came  back,  "The  lat 
couldn't  tell  which  was  which  " 

When  designing  a  conforming 
anode,  take  into  consideration  the 
cathode  surface  and  determine  wha' 
areas  will  plate  faster  or  slower.  By  ad 
justing  the  amount  of  lead  area  spac 
Ing,  problem  areas  can  be  made  to 
plate  as  fast  as  the  rest.  To  increase 
the  anode  area  "saw  tooth"  the  edge 
with  a  band  saw.  Without  close  spac 
ing  conforming  anodes  it's  almost  im 
possible  to  hold  pieces  to  size  with  a 
commercial  plate,  I.e.,  plating  in  the 
range  0.003  -r-  0.000  -  0.001  * 

Two  bus  bar  system  reversible  rack 
shops  plate  a  high  percentage  of  their 
work  to  size.  This  is  another  reason  for 
the  high  volume  of  work  they  are  cap¬ 
able  of  doing,  using  less  equipment 
On  atmge,  you  can  run  four  racks  of 
commercial  plate  in  the  time  it  takes 
to  plate  one  rack  plus  grind. 

Next  month  our  subject  is  titled 
“Stop  Off  the  Better  Way. " 
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METAL  FINISHING 


22.  Arrangkment  and  Suspension  of 
Work  and  Anodes 


There  are  no  hard  and  fast  rules  governing  the  arrangement  of 
the  various  devices  to  ensure  even  current  distribution.  In  fact,  the 
art  of  chromium  deposition  lies  in  the  careful  arrangement  of  anodes 
and  screens  and  the  positioning  of  the  parts  in  respea  of  the  com¬ 
plexity  of  the  surface  to  be  plated.  For  every  problem,  there  are  often 
several  solutions.  Some  basic  principles  are  summarised  below. 

Anode  Arrangement 

The  arrangement  of  anodes  for  chromium  deposition  follows  the 
same  general  rules  as  for  other  plating  processes.  However,  in  view 
of  the  high  currents  used  and  the  necessity  for  obtaining  an  even 
deposit  despite  the  poor  throwing  power,  particular  care  must  be 
taken  in  arranging  the  anodes  in  relation  to  the  surface  to  be  plated. 
Where  conditions  allow,  the  most  usual  anode  to  cathode  distance 
is  5  to  6  inches.  As  far  as  possible  anodes  should  be  slightly  shorter 
than  the  articles  being  plated  to  avoid  excessive  build  up  on  the  lower 
edges. 


Fig.  23.  Demonstrating  Irregular 
Deposition  of  Chromium.  There 
is  excess  deposit  on  the  edges 
and  lack  of  deposit  in  deep 
recesses. 


to  be  p/oted 


Fig.  24.  Uniform  deposition  on 
the  curved  surface  of  a  cylinder 
obtained  by  using  a  tubular 
anode  shorter  than  the  cathode. 


The  shape  and  position  of  the  anodes  must  be  considered  to  prevenl 
excessive  thickness  on  high  points,  and  lack  of  deposit  in  recessed 
areas  (See  Fig.  23). 

Take,  for  example,  a  simple  case,  that  of  plating  the  curved 
surface  of  a  solid  right  cylinder.  There  are  various  possible  solutions. 

A  tubular  anode  of  the  same  length  as  the  cylinder  is  equi-distant 
from  all  points  to  be  plated.  However,  plating  is  not  uniform,  being 
thickest  at  the  ends,  particularly  at  the  top  and  bottom  edges  due  to 
the  tendency  for  current  to  concentrate  in  these  areas.  These  end 
effects  c  m  be  minimised  by  shortening  the  anode  (Fig.  24)  and  elimin¬ 
ated  by  using  a  longer  anode  in  conjunction  with  false  end  pieces  to 
artificially  lengthen  the  cathode  (Fig.  25). 

A  third  solution  is  to  use  a  double  conical  anode,  the  anode- 
cathode  distances  increasing  progressively  toward  the  ends  of  the 
cylinder  and  thus  reducing  the  end  effects  (Fig.  26). 

As  a  second  example,  consider  the  case  of  deposition  on  the 
interior  and  exterior  of  a  rectangular  box.  The  outside  can  be  plated 
by  using  four  anodes,  similar  in  shape  but  smaller  in  size  than  the 
four  faces  of  the  box.  For  the  inside  a  special  ‘  X  ’  section  can  be 
used  with  the  edges  towards  the  comers  of  the  box,  thus  assisting  a 
uniform  cur*ent  distribution  (Fig.  27). 


Fit.  2S  Uniform  deposition  on 

th4  curved  surface  of  a  cylinder  Fig.  26.  Uniform  deposition  on 

obtained  by  using  false  end  the  curved  surface  of  a  cylinder 

pieces  in  conjunction  with  obtained  by  using  a  double^ 

a  tubular  anode,  conical  anode. 


Fig.  27.  Uniform  deposition  on  the  m- 
side  and  outside  of  a  rectangular  box 
using  the  internal  and  external  anodes 
A,  i4j,  i4,  and  A^. 


Fig.  28  shows  the  anode  and  cathode  arrangement  for  the  plating 
of  a  cylinder  liner.  The  cylinder  itself  is  supported  by  the  perforated 


Fig.  28.  Anode  and  cathode  arrangements  for  plating  the  inside  of  a 

cylinder  liner. 

A  :  perforated  ring  to  support  the  cylinder.  B :  double  conical  anode. 


Fig.  29.  Perspecihe  and  sectional  views  of  complete  arrangement  for  plating 

the  inside  of  a  cylinder  liner. 

ring  assembly  A  and  the  anode  B  is  double  conical  in  shape.  Fig.  29 
shows  the  complete  fixture  in  perspective  and  in  section  (De 
Vaulchier  *’). 

Before  deposition  onto  complicated  shapes,  the  anode  arrange¬ 
ments  must  be  studied  carefully  in  accordance  with  the  principles 
given  above.  This  is  especially  true  when  plating  to  size  or  when  the 
part  is  to  be  used  straight  from  the  solution  without  machining.  With 
the  appropriate  arrangement  of  anodes,  it  is  possible  to  cover  quite 
complicated  shapes  and  the  good  results  obtained  justify  the  time 
spent  in  preliminary  study.  Some  examples  of  specially  designed 
anode  arrangements  are  shown  in  Figs.  30  and  31. 

Deposition  on  the  interior  of  tubes  requires  an  internal  anode. 
Various  arrangements  are  in  use,  one  of  the  simplest  being  as 
follows.  One  end  of  the  tube  is  sealed  with  a  cork,  the  tube  filled 
with  chromium  plating  solution,  and  a  thin  steel  wire  anode  inserted 
and  connected  to  the  anode  rod.  This  method  is  only  suitable  for 
very  thin  deposits  and  it  is  more  usual,  especially  in  the  case  of  heavier 
deposits,  to  plate  tubes  in  the  plating  vat.  with  the  aid  of  internal 


Where  Does  the  Current  Go? 


No  matter  how  busy  you  are  or 
how  urgent  the  Job;  plan  be¬ 
fore  you  act.  Spend  enough  time  In 
the  beginning  to  do  It  right.  It's  true 
that  there  is  a  great  satisfaction  In 
turning  out  work  early  and  getting 
the  Job  done,  but  the  planning  that 
must  be  done  before  the  job  starts 
is  essential  to  success. 

This  is  particularly  true  when  the 
current  density  and  metal  distribu¬ 
tion  are  in  question.  This  occurs  be¬ 
cause  each  shape  that  Is  to  be 
racked  and  plated  presents  a  prob¬ 
lem  with  current  distribution  that 
should  be  considered  before  the 
work  starts. 

If  the  part  Is  to  be  processed 
through  an  alkaline  tin  bath  or  a  low 
efficiency  copper  cyanide  bath 
there  la  leas  need  for  concern,  be¬ 
cause  these  baths  are  endowed 
with  excellent  throwing  power. 
However,  If  the  job  calls  for  plating 
with  acid  tin,  or  other  high  effi¬ 
ciency  add  baths,  we  should  ask 
ourselves,  "Where  does  the  current 
go?" 

The  current  flows  through  the 
medium  and  path  of  least  resis¬ 
tance.  When  the  anodes  are  larger 
than  the  work  the  current  will  flow 
Into  the  body  of  the  solution  and  to 
the  ends  of  the  work  where  It  will 
depoalt  excessive  metal.  To  eom- 
penaate  for  this  tendency,  use 
anodes  that  are  a  little  shorter  than 
the  length  of  the  work,  aa  shown  In 
Figure  1. 

The  epeclal  problem  for  a  particu¬ 
lar  part  may  be  of  little  Importance 
but  it  should  alwsys  be  considered 
as  an  economic  opportunity,  to  save 
time  and  metal.  This  Is  the  time  to 
evaluate  the  shape  and  plan  for  the 
racking  of  the  parts  and  the  place¬ 
ment  of  the  anodes. 


Parts  with  deep  recesses  require 
special  attention.  That  la  not  to  Infer 
that  plain  shapes  are  necessarily 
easy.  The  extent  of  the  problem  de¬ 
pends  on  the  characteristics  of  the 
plating  bath,  the  required  thickness, 
and  the  acceptable  variation  In  the 
thickness. 

Consider  plating  a  sphere  with  a 
total  variation  of  thickness  of 
±  10%.  It  might  be  done  with  re¬ 
mote  anodes  or  with  closer  anodes 
placed  In  all  directions. 

Consider  precision  plating  on  a 
flat  sheet.  It  can  be  done  by  plating 
a  sheet  thst  is  larger  than  neces¬ 
sary,  with  symmetrical  sheet 
anodes,  and  then  trimming  the 
edges;  or  It  can  be  plated  uniformly 
within  confining  nonconducting 
walls. 

Sharp  corners  present  special 
problems.  Externsi  corners  can  be 
robbed  but  Internal  corners  will  not 
sccept  a  deposit  completely  into 
the  corner.  When  the  internal  corner 
Is  sharp,  It  may  only  be  solved  by  re¬ 
questing  a  design  change  that  al¬ 
lows  a  slight  radius.  A  radius  will 
also  reduce  the  buildup  on  external 
corners,  but  these  can  be  shadowed 
or  robbed  if  necessary.  So  you 
might  advise  the  designer  to  ba¬ 
lance  the  cost  of  maching  a  radius 
against  the  Increased  cost  of  plat¬ 
ing. 

A  current  distribution  problem 
can  be  evaluated  by  plating  In  a 
bath  with  a  particular  arrangement 
of  the  part  and  anodes  followed  by 
measuring  the  thicknees  of  the  de- 
poelt  on  eignificant  and  critical 
areaa. 

A  problem  can  alao  be  solved, 
with  an  Instrument  known  as  a  p/af- 
tng  by  measuring  the  cur¬ 

rent  distribution  over  a  part  that  la 
Immersed  In  a  conductive  solution.* 


This  method  Is  especially  useful  to 
measure  the  current  In  three  dimen¬ 
sions. 

A  problem  can  be  solved  by  a  two- 
dimensional  method  of  analysis 
with  a  conductive  paper  cutout  of  a 
cross  section  of  the  part.  With  this 
method,  a  current  Is  Imposed  on  the 
conductive  paper  and  the  equlpo- 
tentlal  points  are  located  with  a 
probe  that  Is  connected  through  a 
galvanometer  to  a  voltage  divider.' 

It  pays  to  gain  experience  by  trial 
and  error  and  by  planned  experi¬ 
mentation.  The  resulting  bank  of  ex¬ 
perience  Is  handy  when  the  Job 
does  not  include  sample  parts  or 
time  for  measurement  and  experi¬ 
mentation,  so  I  urge  that  you  ex¬ 
amine  the  part  In  detail  and  think  of 
current  distribution  In  terms  of 
throwing  power  and  bath  geometry. 
Consider  the  general  shape  of  the 
part  and  the  details  of  projections, 
recesses,  angles  and  radii.  Con¬ 
sider  the  tank  walls,  anode  place¬ 
ment,  racking,  shadowing,  and  the 
use  of  bipolar  anodes. 

I  like  to  take  the  time  to  sketch  a 


figun  f.  t/se  shorr  «no«r««  re  «ve/S 
excessive  depos/tren  on  the  ends  snd 
corners  of  me  work. 
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Flguf0  2.  Shtdow  •xltrnal  projtc- 
tlons  ana  usa  aupplawantal  anoPas 
(Of  bipolar  alacifopas)  lor  Intarnai 
eornara. 

cross  ssction  of  a  part  and  estimate 
the  bath  geometry.  Consider  the 
cross  section  of  an  L-shaped  pan, 
as  In  Figure  2,  that  must  be  plated 
to  an  acceptable  uniformity. 

My  first  guess  Is  that  the  anodes 
should  be  a  little  lower  in  the  solu¬ 
tion  than  the  pan,  that  the  anodes 
should  be  equally  distant  from  the 
venical  ponion,  that  the  bottoms  of 
the  anodes  should  be  a  little  lower 
than  the  horizontal  ponion  of  the 


pan,  that  a  shadow  should  be 
placed  to  avoid  excessive  thickness 
on  the  left  edge  of  the  horizontal 
ponion,  and  that  a  bipolar  electrode 
should  be  used  to  deposit  metal 
Into  the  Inside  corner. 

Consider  the  cross  section  of  the 
S-shaped  pan  In  Figure  3.  Is  the  re¬ 
cess  In  the  upper  ponion  of  the  pan 
generous  enough  to  receive  the  cur¬ 
rent?  A  low  efficiency  alkaline  tin 
bath  would  surely  throw  Into  this  re¬ 
cess,  but  how  about  an  add  bath  at 
100%  cathode  efficiency? 


FIgura  3.  Cross 
sact/on  ol  an  Ir- 
ragularpart. 


All  New  CL*3  and  CM  Mini-Console  Platers  i 


Complete  plating  facilities 
with  easy  to-read  conlroi 
panel,  tank  units,  acces 
sories  Constructed  of  all 
•elded  S"  •hite  polypro 
pyiene  Has  double  sliding 
front  access  doors  which 
open  tor  ample  storage 
Doors  and  top  of  instru 
men!  enclosure.  Vi"  blue 
polypropylene  Overall  sue 
nl  n  t  IS  high 
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3000  SUPPLY  AVE.,  LOS  ANGELES,  CA  90040  • 


PLATING 

EQUIPMENT 

CAIALOG 


for  tha  tiactronicp, 
space,  missile  A  gen 
cral  platmg  industries 
with  special  emphasis 
for  plating  printed  Cir¬ 
cuits  We  have  a  com- 
plete  line  of  DC  power 
supplies,  digital  amp 
minote/hour  meters, 
tanks  &  accessories, 
plus  a  complete  line  uf 
replacement  parts  for 
DC  power  supplies. 
Special  expertise  on 
custom  consoles. 
Write  or  call: 


(213)726-3033 


F/gura  4.  Oualliativa  currant  line  ana- 
lysla  of  an  Irragular  pari. 


When  I  draw  my  guess  for  the  cur¬ 
rent  lines,  as  In  Figure  4, 1  see  that  it 
will  be  difficult  for  the  current  to 
penetrate  the  cavity  at  a  sufficient 
current  density  to  assure  e  protec¬ 
tive  thickness. 

A  drawing  of  current  lines  to  a 
cross  section  of  a  pert  la  based  on 
the  principle  that  the  current  enters 
and  leaves  the  electrodes  perpen¬ 
dicularly  to  the  surface,  or,  more  ac¬ 
curately,  the  current  lines  are  per¬ 
pendicular  to  the  tangent  of  the 
curved  surface  at  the  point  of  con¬ 
tact. 

It  la  alto  true  that  the  current 
along  e  curving  line  flows  from  one 
point  on  an  electrode  to  e  near  point 
on  the  electrode  of  opposite  sign. 
Problems  with  the  arses  of  projec¬ 
tions  end  recesses  become  ap¬ 
parent  when  the  current  lines  are 
drawn  with  these  two  principles  in 
mind.  The  high  and  low  current 
areas  are  obvious  by  examination, 
but  they  catch  our  attention  better 
when  the  lines  are  drawn  by  estima¬ 
tion.  It  la  obvious  in  Figure  4  that 
the  current  will  very  greatly  and  that 
one  low  current  area  will  be  critical. 

Experience  teaches  us  to  evalu¬ 
ate  potential  plating  problems  by 
examining  the  part  to  be  plated.  A 
currant  line  sketch  sharpens  that 
experience  and  actual  measure¬ 
ments  of  the  current  distribution 
end  plating  thicknesses  point  the 
way  to  modification  of  the  tank  ge¬ 
ometry  to  favor  accaptabie  plat¬ 
ing.  MF 
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C-1 2  ACTIVATOR 
allows  you  to  plate 
I  nickel  over  nickel , 

I  chrome  over  chrome, 
* ;  gold  over  nickel. 


How  to  plate 
nickel  over  nickel: 

A  simple  1 5  second  dip 
I  in  our  C-1 2  Activator 

I  bath  allows  you  to  plate 

i  nickel  over  nickel.  The 

i  second  coat  of  nickel 

I  will  have  1 00%  adhesion 

f  -.-over  the  first. 

L  .  Passivation  is  eliminated. 

V  c-1 2  Activator  is  used 
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fc .  firms  with  great  success. 
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Why  don’t  you  give  it  a  try 
and  see  for  yourself  that 
it  meets  or  exceeds  al  I  of 
our  claims. 
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CORP. 
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516/694-4114 

Satisfaction  Quarantetd 
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Plattng  on  Dlfflcult-to*Plate  Metals 

Report  of  an  American  Electroplaters'  Society  Symposium 


by  D.S.  Lashmore,  Assistant  Editor 


0.5.  Lashmore 


INTRODUCTION 


IK' 


The  first  AES  sponsored  sympo¬ 
sium  on  plating  on  difficult  to 
plate  metals  was  held  in  New  Orleans, 
Oct.  30-31,  1960.  Perhaps  instead  of 
the  word  "metals"  in  the  title,  the  word 
"materials"  would  have  been  more  ap¬ 
propriate,  as  several  of  the  papers  pre- 
nted  concerned  plating  on  cera¬ 
mics,  silicon,  and  gallium  arsenide. 

Whether  or  not  a  material  is  consid¬ 
ered  difficult  to  plate  Is  of  course  a 
subjective  judgement  and  is  usually 
dependent  on  the  plater's  previous  ex¬ 
perience;  therefore,  it  is  revealing  that 
of  the  16  papers  presented,  seven  con¬ 
cerned  electrodeposition  onto  alumi¬ 
num  substrates.  Indicating  that  a 
broad  interest  in  this  subject  exists 
and  that  a  simple  process  amenable  to 
all  alloys  still  remains  to  be  developed. 

The  remaining  papers  dealt  with 
plating  on  such  materials  as  beryllium, 
molybdenum,  nickel,  Kovar,  stainless 
steel,  thorium,  uranium,  titanium, 
tungsten,  lead  and  zirconium  alloys.  In 
Table  I,  the  processes  discussed  at 
this  symposium  are  summarized.  Only 
a  few  of  the  most  successful  pro¬ 
cesses  were  selected  lor  inclusion  In 
the  table. 

A  breed  spectrum  of  papers  was 
presented  at  this  symposium,  ranging 
from  theoretical  to  practical.  Such  a 
format  provides  a  means  for  inter¬ 
action  between  researchers  and  those 
involved  In  commercial  plating.  This 
interaction  is  Invaluable  for  both  types 
people  involved,  therefore  the  or- 
izers  are  to  be  congratulated  for 
Their  excellent  formal. 


The  conference  got  off  to  a  rather 
sad  start  as  many  of  us  learned  for  the 
first  time  of  Harold  Wiesner's  death. 
The  overview  for  this  symposium 
which  he  had  previously  prepared  was 
read  by  Bill  Harding.  In  this  keynote 
message,  Wiesner  stressed  the  im¬ 
portance  of  quantitative  adhesion  test¬ 
ing.  All  too  often  in  the  literature,  in¬ 
cluding  in  some  of  the  papers  pre¬ 
sented  at  this  symposium,  adhesion  is 
characterized  as  being  excellent, 
good,  poor,  or  non-existent.  Such  a 
classification  is  useful  only  to  those 
doing  the  characterization  and  has 
limited  meaning  to  the  rest  of  us. 

Wiesner's  paper  presented  a  review 
of  the  most  important  literature  deal¬ 
ing  with  typically  hard  to  plate  mate¬ 
rials.  Obtaining  adequate  adhesion 
was  the  goal  of  most  of  the  processes 
presented  at  this  conference.  It  was 
shown  that  adhesion  can  be  obtained 
In  a  number  of  ways,  such  as;  (1) 
metallic  bonding.  In  which  the  oxide 
or  passive  film,  covering  a  metallic 
surface  has  to  be  removed  and  re¬ 
placed  by  a  metal  coating,  (2)  mechani¬ 
cal  bonding.  In  which  the  surface  of 
the  substrate  has  to  be  etched  in  such 
a  way  that  there  remain  a  large 
number  of  anchor  points  into  which 
the  subsequent  coating  can  lock  or 
"key"  into,  (3)  mechanical  bonding,  in 
which  the  passive  film  itself  is  modi¬ 
fied  in  such  a  way  as  to  produce  key¬ 
ing  points,  such  as  by  anodizing  and 
(4)  A  recently  patented  method 
brought  to  our  attention  In  Wiesner's 
paper  (U.S.  Patent  4,181,590—  1060) 
which  Involves  surface  modification 
by  ion  Implantation  of  noble  metals 


until  an  oxidation  resistant  surface  is 
built  up. 

In  summary,  an  excellent  review  of 
the  recent  literature  published  since 
1970  was  presented  by  Weisner,  and 
his  paper  would  be  an  excellent  start¬ 
ing  point  for  those  platers  starting  to 
work  with  these  materials.  A  summary 
of  the  papers  presented  broken  down 
by  substrate  material  is  presented  be- 

ALUMINUM-.^^d&u^J  rpj  -A 

Austin  Beebe,  Federal-Mogul  Corp.,  ^4#^— / 

discussed  the  fabrication  technology  ^ 

Involved  in  the  manufacture  of  steel  I 

backed  aluminum  bearings.  Essen¬ 
tially,  his  paper  was  concerned  with 
the  electrodeposition  on  an  aluminum 
steel  assembly.  Significantly  over  400 
million  such  bearings  have  been  pro¬ 
duced  since  1956. 

Beebe  departs  from  the  usual  pro¬ 
cedure  for  the  plating  onto  aluminum 
in  two  ways.  First  he  subjects  alumi¬ 
num  clad  steel  bearings  to  a  rather  se¬ 
vere  etch,  removing  between  4  and  5 
urn  of  material.  Following  a  desmut- 
ting  operation,  he  zincates  the  speci¬ 
mens,  allowing  the  immersion  reac¬ 
tion  to  occur  for  only  10  sec.  Then  he 
applies  a  d.c.  current  for  20  sec.  Appar¬ 
ently  the  application  of  this  cun-ent 
during  zlncate  Immersion  allows 
those  portions  of  the  aluminum  near 
the  edge  of  the  steel  to  be  coated. 

Normally,  with  only  a  zincate  im¬ 
mersion,  the  presence  of  steel  on  the 
backside  of  the  bearing  results  in  an 
impressed  potential  on  the  aluminum 
which  inhibits  the  normal  zinc  immer-  i 

Sion  coating  near  the  edge  of  the  i 
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sp&cimen.  Following  zincating,  Baebe 
normally  applies  a  nickel  strike  in  a 
near-neutral  electrolyte.  The  actual 
bearing  surtace  is  a  ternary  lead  alloy 
containing  9-12%  Im  and  2-3%  copper 
electroplated  onto  the  nickel  from  a 
fluoroborate  electrolyte. 

David  Kunces,  Macftermid  Inc.,  re¬ 
viewed  the  steps  used  to  plate  auto- 
catalytic  nickel  onto  several  aluminum 
alloys.  He  mentioned  during  his  talk 
that  occasionally  the  zincated  alumi¬ 
num  was  immersed  in  a  0.25%  sul¬ 
furic  acid  solution  to  "neutralize"  any 
2incate  electrolyte  remaining  on  the 
surface  after  rinsing.  Most  probably 
this  occurs,  but  also  it  was  shown  by 
this  writer  that  the  large  zinc  crystal¬ 
lites  are  partially  dissolved  in  the 
dilute  acid,  leaving  a  more  uniform 
zinc  surface. 

Leo  Missel  and  Greg  Kishi,  IBM 


Corp.,  described  a  neutral  nickel  strike 
used  as  a  replacement  for  the  cyanide 
copper  strike  usually  used  as  part  of 
the  zincating  process.  This  procedure 
is  so  successful  that  it  is  now  being 
made  part  of  the  ASTM-B253  recom¬ 
mended  practice  for  plating  on  alumi¬ 
num. 

The  advantages  of  this  procedure 
are  (1)  it  is  free  of  cyanide  (2)  the  nickel 
electrolyte  operates  at  room  tempera¬ 
ture,  (3)  it  is  not  necessary  to  immerse 
the  zinc  coated  specimen  “live"  — 
this  makes  the  method  especially 
amenable  to  barrel  plating,  (4)  the  elec¬ 
trolyte  is  unusually  stable  and  requires 
little  maintenance,  (5)  the  nickel  depo¬ 
sit  is  less  porous  than  copper  at  a 
comparable  thickness.  (6)  the  process 
is  royality  free.  A  description  of  the 
process  and  appropriate  references 
are  available  in  Table  I. 


Lashmore,  National  Bureau  of  Stan¬ 
dards,  described  some  of  the  results 
of  AES  Project  41  which  dealt  with 
anodizing  as  a  pretreatment  pnor  to 
subsequent  plating  (or  adhesive  bond¬ 
ing).  The  influence  of  anodizing  para¬ 
meters  on  7146  T6  aluminum  was  pre¬ 
sented.  In  particular,  it  was  shown  that 
adhesion  is  a  linear  function  of  anodi¬ 
zing  voltage. 

The  first  direct  transmission  elec¬ 
tron  micrographs  of  cross-sections 
through  nickel  plated  on  anodizmg 
aluminum  reveal  that  (1)  the  nickei 
completely  filled  the  pores  and.  (2) 
there  was  no  metallic  bonding  be¬ 
tween  the  nickel  and  the  substrate  it 
was  shown  that  adhesion  of  the  coat¬ 
ing  is  related  most  critically  to  the 
composition  of  the  anodic  film. 

As  this  composition  can  be  con¬ 
trolled  by  appropriate  additions  to  the 


Table  1.  Processes  Used  to  Plate  on  Some  Difficult  to  Plate  Metals 


Pee/  res/ 

Conical  Head 

Substrtle 

Proetts  Summtry 

Para 

Shear 

Ten  tile 

fle/erence 

AiurDinum 

1.  ZincaiaS  copper  cyanide  strike 

~l(X)N/cm 

300-500  MN/m* 

1 

2  Zincate  &  neutral  nickel  strike 

200  N/cm 

2 

3.  Stannate  (proprietary) 

>200  N/cm 

3 

4.  Phosphoric  acid  anodizing 

so  to  200  N/cm 

4 

Beryllium 

Zincate  m  sodium  zincate  electrolyte  with  pH 
3.0>7.7  cyanide  copper  strike  as  usual  on  a 
Zincated  surface 

<v250  MN/m> 

170  MN/m’ 

11 

Beryllium  Copper 

NCI  pickle:  Degrease,  caustic  soak,  pumice 

212  (as 

11 

Of  (Beryieo  10") 

scrub,  anodic-treat  in  Oaklta  90  for  2  mins,  at 

plated) 

268  A/m’,  1  min.  In  18%  (by  wt)  HCI,  nickel  Sul- 

431  (400 'C 

(amate  plate  as  desired 

lor  5  hrs.) 

Ceramic 

Electroless  Nl-B  (or  Nl-P) 

15.000  psi. 

5 

OaAt 

Same  as  Silicon 

10 

Kovar 

Gold:  HCI  pickle 

163 

12 

HiSO<  pickle  &  Woods  nickel  strike 

169 

Nickel:  HCI  pickle 

403 

teaa 

Lead  lluoborale 

12  MN/m> 

11.  13 

Magnesium 

1.  Clean,  zincala,  copper  strike 

2.  Clean,  Immerse  in  100  g/L  ethylenediamine 
tetramethyi  phosphonic  acid,  pH  6.-7.3, 
then  zincate,  copper  strike 

3.  Clean,  immerse  in  5%  HNOi,  zincate.  cop¬ 
per  strike 

113  MN/m’ 

143  MN/m’ 

145 

6 

Molybdenum 

1.  Gold:  Clean,  etch  in  alkaline,  lerricyanlde 
lor  10  sec.,  rinse,  HCI  dip  (50%  vol.),  rinse, 
acid  gold  strike  to  deposit  0.06-0.37  »im, 
rinse  &  dry,  difluae  gold  at  lOOO'C  for  30 
mins,  in  Hi,  plate  gold  8  again  this  time  up 
to  0.5  iitn,  diffuse  at  1000  *C,  then  plate  as 
desired 

2.  Rhodium:  Clean,  etch  in  alkaline  lerricy- 
anioe.  tlnse,  suifunc  acid  dip  10  sec. 

(5-10%  vol.).  Rhodium  strike  to  deposit 

0  06-0.10  nig/cm*.  nnae  8  dry.  Diffuse  at 
lOOO’C,  30  min.  10  ~  ‘  torr.,  repeat  deposi¬ 
tion  of  rhodium  until  0.5  uih  Is  built  up 

7 

Nickel 

Woods  nickel  strike,  540  A/m*.  5  mins. 

Anodic  in  400  mVL  HiSO.,  1000  A/m',  3  mins. 

Anodic  m  100  Qll  sulfamic  acid,  1080  A/m’,  3 
mins. 

711  MN/m’ 

782 

752 

11 

Coniirtuea  onpaftl 
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eioctrolyte  or  by  predepositing  a  coat- 
I  ing  on  the  aluminum  itself,  It  Is  for- 
^^aeen  that  anodizing  as  a  pretreatment 
^j^may  become  a  more  widely  uaad  pro- 
I  oess,  not  only  for  plating  on  those  al¬ 
loys  for  which  It  is  presently  not  fea- 
t  sible,  but  also  for  adhesive  bonding 
which  makes  use  of  a  similar  sort  of 
process,  and  most  probably  Involves  a 
similar  aidhMion  mechanism. 

Art  Wassemtan,  C.P.  Chemicals, 
Inc.,  described  a  brush  plating  tech¬ 
nique  for  plating  nickel  directly  on 
etched  aluminum.  Even  though  this  is 
a  brush  plating  process,  it  was  shown 
that  this  procedure  Is  also  amenable 
to  plating  on  sheet  (one  side  only). 

Glen  Schaer,  Battelle  Memorial  In¬ 
stitute,  describ^  his  experience  with 
a  zinc  alloy  Immersion  process  for 
plating  aluminum  alloys.  In  many  fea¬ 
tures  the  process  resembles  the  Bri¬ 


tish  Bondai  process  in  that  electro¬ 
lytes  for  both  contain  copper  and 
nickel  salts.  Schaer  also  showed  that 
a  zinc-cobalt  Immersion  process  was 
capable  of  providing  excellent  adhe- 
aion. 

In  his  experience  the  best  adhesion 
resulted  from  either  a  cyanide  copper 
atrlke  with  free  cyanide  In  excess  of  15 
Oil  or  in  a  pyrophosphate  copper 
strike.  He  typically  measured  adhe¬ 
sion  by  wrapping  a  piece  of  plated 
aluminum  wire  around  itself.  Even 
though  this  is  a  qualitative  test,  it  is  in 
the  opinion  of  this  writer  one  of  the 
better  qualitative  tests  available. 

CERAMICS: 

Don  Baudrand,  Allied-Kelite  Div.  of 
Richardson  Co.,  discussed  the  deposi¬ 
tion  of  nickel-boron  alloys  on  metal¬ 


lized  ceramic  substrates.  It  was  found 
that  the  ceramic  could  be  made  cataly¬ 
tic  to  the  electroless  nickel  boron 
electrolyte  by  Incorporating  from  l  to 
3%  by  volume  of  nickel  into  the  cera¬ 
mic  itself.  By  doing  this,  the  palladium 
processing  step  and  Its  associated 
problems  could  be  eliminated. 

MAGNESIUM; 

A.L  Olsen,  Norsk  Hydro  A.S., 
Norway,  described  a  process  for  plat¬ 
ing  on  magnesium  alloys.  This  pro¬ 
cess  consisted  of  (1)  activation  by  acid 
treatment  followed  by  rinsing,  then  a 
final  alkaline  treatment;  (2)  zincating 
by  Immersion  in  an  electrolyte  con¬ 
taining  zinc  sulfate  complexed  with 
pyrophosphate. 

This  zincate  also  contains  flouride 
Ion  to  control  the  deposition  ra’e.  The 
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Table  1.  Proeesaes  Used  to  Plate  on  Some  Difficult  to  Plate  Metals  (Continutd) 


Proe»i$  S(/fflm<ry 


Tnt 

Dtit 


Conletl  Htid 
T»ntll» 


Rtftrtnee 


kainitti  S<Ml 


Thorium 


Titanium 


Tungafitn 


Tungatan-Nlehal- 

Iron 

^ranlum  (pura) 


1.  Alkallna  alaetrolaaa  nlckal  boron  diraetly  on 
tha  unaetivatad  aurfaea 
i.  Aetivata  with  palladium  containing  HF.  HCI, 
or  aeatie  add.  than  piata  with  alaetrolaaa 
gold _ 

Chromium  plating:  Claan,  etch  In  es%  aullurtc 
acid  and  S%  hydrofluoric  acid  (1  min..  21  ’C  at 
31  A/dm*).  This  prooaas  may  ba  suttabla  tor 
other  daposita  baaidas  chromium 

Nlckai:  Vapor  dagraaaa.  caustic  claan.  rinsa. 
plekla  In  830  ml/L  HNOi  plus  2  mllL  HF  at 
room  tamp,  for  10  mins.,  rinsa.  anodic  etch  In 
100  ml/L  HCI  at  538  A/m'  for  5  mine,  at  room 
iamparatura.  rinaa.  Rapaat  tha  HNOi.  plekla. 
rinsa,  plekla  in  200  ml/L  sulfuric  acid  for  3 
mine,  at  4S-50*C.  r'n*«,  .  c  ’-?•  'Ic:—' 

Plata 

1.  Pratt  8  Whitnay  Prooaas:  Abrasivs  blast, 
claan  In  hot  alkaline  solution,  HCI  plekla. 
bright  dip  In  12%  (vol.)  HF  (70%).  1% 

HNOi,  bal.  HiO,  than  anodic  atch  for  8 
mine,  at  162  A/m',  40*C  In  13%  (vol.)  HF 
(70%).  83%  acatic  acid:  4%  H,0.  Finally, 
pl/n'a  with  25  itm  of  nickal  from  a  aulfamata 
so'uii'-h.  Than,  hast  2  hra.  at  48  *C. 

2.  lonttach 

3.  CrCIrHCl-HiO:  anodic  In  210  g/L 
CrCU-6HiO  plus  100  mUL  HCI,  10,000  A/m', 

8  mlna.  100*C 

4.  CrCIrHCI:  Anodic  In  210  g/L  CrCIi  8HiO  di¬ 

luted  to  1  lltar  with  cone.  HCI  (37  wt.%), 
8,000  AMi',  10  mlna.  100 'C. _ 

Clean,  etch  In  3  parts  HF,  i  part  HNOi.  and  4 
parts  HiO  lor  5  mine,  at  50  *C,  niekal  piata  (a 
chromium  strlka  might  Improve  adhaalon  prior 
to  nlckal  plating) 


Etch  In  1,400  g/L  for  10  mine,  at  43  *C  fame 
ehlorlda.  than  nlckal  plala 


Vapor  dagraasa,  cathodic  alkaline,  clean.  Im- 
maraa  In  15  g/L  ammonium  blfluortda,  W  ml/L 
HiSOi,  1  min.  at  22*C  lhan  nlckal  piata  after 
heating  at  700*C.  1  hr. 


177  MN/m* 


22  MN/m» 


235  UN/m' 


371  MN/m' 


15-25  MN/m' 


'«<30  MN/m' 
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process  is  said  to  be  adaptabie  to 
barrel  plating.  The  subsequent  strike 
over  the  zinc  can  be  of  any  type  so 
long  as  it  is  compatibie  with  plating  on 
the  zinc  layer. 

J.W.  Dini,  Lawrence  Livermore  Na¬ 
tional  Labs.,  and  H.R.  Johnson,  Sandia 
Labs.,  described  a  process  similar  to 
Olsen's  and  showed  that  the  use  of  an 
acid  pickle  improved  adhesion  from 
113  MN/M>  to  145  MN/M>.  Heating  the 
zincated  magnesium  yields  no  in¬ 
crease  in  adhesion,  indicating  that  the 
maximum  adhesion  possible  was 
most  probably  obtained  simply  from 
correctly  operating  the  immersion  pro¬ 
cess.  These  processes  are  summar¬ 
ized  in  Table  I. 

MOLYBDENUM: 

O.J.  Levy,  C.R.  Arnold  and  O  H.  Ma, 
Lockheed  Research  Laboratory,  des¬ 
cribed  a  procedure  for  plating  gold  di¬ 
rectly  over  the  oxide  which  normally 
covers  a  molybdenum  surface.  After 
plating,  the  oxide  was  then  reduced  by 
thermally  treating  the  specimen  in 
hydrogen.  Rhodium  was  aisc  plated 
on  molybdenum  by  this  technique, 
though  in  this  case  the  bonding  was 
achieved  by  thermal  diffusion  through 
the  oxide. 

SUPERALLOYS  AND  STAINLESS 

steel: 

W.  Baldauf  and  E.S.  Chen, 
Watervliet  Arsenal,  reported  a  method 
for  activating  superailoys  and  stain¬ 
less  steel  for  chromium  plating.  They 
experimented  with  chromic  acid  and 
sulfuric  acid  solutions  without  suc¬ 
cess.  They  found  that  the  best  adhe¬ 
sion  was  obtained  with  mixtures  of 
sulfuric  and  hydroflouric  acids. 

Their  best  procedure  involved  a  mix¬ 
ture  of  65%  by  volume  sulfuric  acid 
with  5%  by  volume  HP  used 
anodically  at  21  *C  and  at  30  A/dm’  for 
1  min.  This  procedure  was  found  to 
work  on  Types  304, 316, 410  and  super¬ 
alloy  U-700.  Adhesion  was  evaluated 
using  a  groove  test  run  on  a  shaper  in 
combination  with  observation  of  the 
resultant  groove  by  optical  micro¬ 
scopy. 

SEMICONDUCTORS: 

Kel  Yoshida,  Bell  Labs.,  described 
the  deposition  of  Ni-P  alloys  from  an 
electroless  bath  onto  silicon  for  use 
ae  ohmic  contacts.  It  was  shown  that 
a  significant  difference  exists  be¬ 
tween  n  and  p  type  material.  The  n 
type  Is  far  more  easy  to  plate.  Yoshida 
offered  several  explanations  of  this 
phenomena. 

The  nitrate  ion  was  shown  to  be 
very  detrimental  to  the  adhesion  of  a 


Ni-P  alloy  to  the  silicon  and  therefore  a 
great  deal  of  care  went  into  obtaining 
a  high  purity  (nitrate  free)  nickel  to 
make  up  the  initial  electrolyte.  The 
flouride  ion  was  also  shown  to  be  de¬ 
trimental,  especially  for  p  type  mate¬ 
rial.  During  the  discussion  of  this 
paper,  D'Asaro  proposed  that  light  be 
shown  on  the  p-type  material  in  order 
to  raise  the  Fermi  level  and  thereby 
give  the  surface  more  of  an  electron 
donor  (n  type)  character. 

L.A.  D'Asaro,  S.  Makahara  and  Y. 
Okinaka,  Bell  Labs.,  discussed  the  role 
of  palladium  catalysts  in  the  electro¬ 
less  gold  plating  of  gallium  arsenide 
and  silicon.  It  was  shown  that  the 
bonding  of  palladium  to  the  substrate 
was  a  result  of  the  reduction  of  Pd’ 
ions  by  galvanic  displacement.  The 
activation  electrolyte  contained  PdCIi, 
HCI,  acetic  acid,  or  H.F.  Therefore, 
subsequent  adhesion  of  the  gold  to 
the  substrate  is  critically  dependent 
on  the  nature  of  this  bond.  A  transmis¬ 
sion  electron  microscopic  TEM)  study 
of  the  Pd  deposited  on  various  semi¬ 
conductor  surfaces  was  therefore  ex¬ 
pected  to  yield  insight  into  the  adhe¬ 
sion  process. 

The  semiconductors  examined  In 
this  investigation  were  (110)  GaAs  and 
(1 1 1)  Si  which  were  thinned  to  electron 
transparency  before  deposition  of  the 
Pd.  The  results  of  this  study  indicate 
that  on  GaAs  the  Pd  was  fine  grained 
and  covered  about  80%  of  the  surface 
area  of  the  substrate.  On  Si,  the  grain 
size  was  much  coarser.  The  adhesion 
of  subsequent  coatings  was  related  to 
the  Pd  distribution,  being  quite  poor 
on  Si  and  good  on  GaAs.  The  differ¬ 
ence  between  r?  and  p  type  silicon 
noted  by  Yoshida  were  not  noted  by 
D'Asaro. 

TITANIUM,  BERYLLIUM,  KOVAR, 
LEAD  AND  MAGNESIUM: 

J.W.  Dinl  and  H.R.  Johnson  dis¬ 
cussed  techniques  developed  over  a 
number  of  years  for  plating  on  a  wide 
variety  of  difficult  to  plate  materials. 
Many  of  these  techniques  involve 
either  etching  the  surface  to  provide 
mechanical  bonding,  or  by  providing  a 
displacement  coating  to  which  bond¬ 
ing  Is  facilitated.  One  of  the  many  Im¬ 
portant  contributions  of  Dinl  and 
Johnson  was  the  Introduction  of  a  re¬ 
latively  easy  to  use  quantitative  adhe¬ 
sion  test— the  ring  shear  test.  Data 
from  this  test  Is  listed  in  Table  I  where- 
ever  available,  along  with  peel  test 
data  and  conical  head  tensile  test 
data. 

Beryllium  Is  plated  using  a  zincate 
whose  pH  was  found  to  be  relatively 
unimportant  (3.0  to  7.7).  Beryllium- 


copper  alloys  requ'red  an  hci  pickle 
prior  to  a  nickel  strike.  Electroless  Ni-P 
was  not  found  to  work  well  on  this 
alloy. 

On  Kovar  the  pretreatmem  proce¬ 
dure  was  not  critical,  a  simple  HCi 
pickle  being  quite  adequate.  Lead  can 
be  plated  onto  lead  from  a  flourobor- 
ate  electrolyte  by  simply  immersing 
the  epecimen  into  the  electrolyte  for 
two  minutes  prior  to  applying  a  cur¬ 
rant  Magnesium  is  plated  much  like 
aluminum  with  the  optimum  proce¬ 
dure  involving  a  5%  HNO>  pickle  fol¬ 
lowed  by  the  zincate  immersion  and 
then  a  copper  strike  (pH  10.3). 

SUMMARY 

The  conference  as  a  whole  was  an 
enjoyable  and  worthwhile  experience. 
It  was  very  well  organized,  as  most 
AES  conferences  are.  If  it  had  any 
drawbacks  it  was  that  several  of  the 
speakers  felt  that  they  had  to  read 
their  papers.  MF 
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